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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

GENERAL STATEMENT 

The C o n s t r u c t i o n  of F a c i l i t i e s  (CoF) a p p r o p r i a t i o n  p r o v i d e s  c o n t r a c t u a l  services f o r  the  r e p a i r ,  rehabi l i-  
t a t i o n  and m o d i f i c a t i o n  o f  e x i s t i n g  f a c i l i t i e s ;  t h e  c o n s t r u c t i o n  o f  new f a c i l i t i e s ;  t h e  a c q u i s i t i o n  o f  r e l a t e d  
f a c i l i t y  equipment;  t h e  des ign  of f a c i l i t i e s  p r o j e c t s ;  and advance p lann ing  r e l a t e d  t o  f u t u r e  f a c i l i t i e s  needs.  

The funds  r e q u e s t e d  f o r  1985 p rov ide  f o r :  t h e  c o n t i n u a t i o n  o f  p r i o r  y e a r ’ s  endeavors  i n  meeting the  
f a c i l i t i e s  r equ i remen t s  f o r  t he  Space S h u t t l e ;  Space S h u t t l e  Payload suppor t  o p e r a t i o n s ;  m o d i f i c a t i o n  of 
a e r o n a u t i c a l  r e s e a r c h  and development f a c i l i t i e s ;  r e p a i r ,  r e h a b i l i t a t i o n ,  and m o d i f i c a t i o n  o f  o t h e r  f a c i l i t i e s  
t o  m a i n t a i n ,  upgrade and improve t h e  usefulness o f  t h e  NASA p h y s i c a l  p l a n t ;  minor c o n s t r u c t i o n  of  new 
f a c i l i t i e s  ; and f a c i l i t y  p lanning and d e s i g n  a c t i v i t i e s .  

The p r o j e c t s  and amounts i n  t h e  budget  e s t i m a t e  ref lect  Space S h u t t l e  and Space Shu t t l e  Payload requ i remen t s  
t h a t  a r e  time s e n s i t i v e  t o  meet s p e c i f i c  m i l e s t o n e s .  Other program requ i remen t s  f o r  1985 i n c l u d e  the repairs t o  
t e s t  s t a n d  500 a t  Marshal l  Space F l i g h t  Cen te r ;  c o n s t r u c t i o n  of a numerical  aerodynamic s i m u l a t i o n  f a c i l i t y  a t  
t h e  Ames Research Center :  m o d i f i c a t i o n s  t o  t h e  8- foot  h i g h  t empera tu re  t u n n e l  a t  Langley Research Center ; 
c o n s t r u c t i o n  o f  an a d d i t i o n  t o  the  network c o n t r o l  c e n t e r  a t  Goddard Space F l i g h t  Cen te r ,  c o n s t r u c t i o n  of  an 
e a r t h  and space  s c i e n c e  l a b o r a t o r y  a t  t h e  Jet Propuls ion  Labora tory:  and c o n s t r u c t i o n  o f  a 34-meter an tenna ,  
and m o d i f i c a t i o n s  of a 64-meter an tenna ,  DSS-63, i n  Spa in ,  

The FY 1985 program c o n t i n u e s  t o  meet t h e  o b j e c t i v e s  of  p r e s e r v i n g  and enhancing t he  c a p a b i l i t i e s  and 
u s e f u l n e s s  o f  e x i s t i n g  f a c i l i t i e s  and e n s u r i n g  s a f e  economical and e f f i c i e n t  u s e  of  t h e  NASA p h y s i c a l  p l a n t .  
T h i s  r e q u e s t  c o n t i n u e s  t h e  n e c e s s a r y  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  program begun i n  p r i o r  yea r s  and con t inues  
a r e p a i r  program. 
e q u i v a l e n t  t o  t he i r  o r i g i n a l l y  designed c a p a b i l i t y .  
t o  accomplish s m a l l e r  f a c i l i t y  p r o j e c t s  which accommodate changes i n  t e c h n i c a l  and i n s t i t u t i o n a l  r equ i rement s .  

The purpose of t h e  r e p a i r  program is t o  r e s t o r e  f a c i l i t i e s  t o  a c o n d i t i o n  s u b s t a n t i a l l y  
The minor c o n s t r u c t i o n  program c o n t i n u e s  t o  provide  a means 

Funds r e q u e s t e d  f o r  f a c i l i t y  p lanning and d e s i g n  cover  advance p lanning and d e s i g n  requ i remen t s  f o r  p o t e n t i a l  
f u t u r e  p r o j e c t s ,  mas te r  p lann ing ,  f a c i l i t i e s  s t u d i e s ,  e n g i n e e r i n g  r e p o r t s  and s t u d i e s  and t h e  p r e p a r a t i o n  of 
f a c i l i t l y  p r o j e c t  d e s i g n  drawings and b i d  s p e c i f i c a t i o n s .  

The r e q u e s t  f o r  FY 1985 is $160,000,000, an i n c r e a s e  of $4,500,000 above t h e  a p p r o p r i a t i o n  f o r  FY 1984. 
Ou t l ays  a r e  e s t i m a t e d  t o  be  $163,000,000 i n  FY 1985, an i n c r e a s e  o f  $24,500,000 from t h e  e s t i m a t e  f o r  FY 1984. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

1 PROPOSED APPROPRIATION LANGUAGE 

CONLWXUC~ON OF FA- 
For construction, repair, rehabilitation and modification of facili- 

ties, m o r  construction of new facilities and addibons to existmg 
facilitlea, and for facility p h m m g  and demgn not otheAliae provided. 
for the National Aeronautics and Space Allminiatra tion. and for the 
acquisition or condemnation of real property, aa authorized by law, 
[$135.500,000] $16O,rn,@M, to remain available until Seppmber 30, 
[1986] 1987: Prourdcd. That, notmithstaudmg the limitation on the 
availability of fun& appropriated under this heading by thu appm 
priation Act, when any activity haa been initiated by the incurrence 
of obhgations therefor, the amount available for such activity ahall 
remain available until expended, except that thie proviaion shall not 
apply to the amounta appropriated pursuant to the authorhtion for 
r e p ,  rehabilitation and codification of facilitim. minor colurtruction 
of new facilities and additions to enstmg facilitim. and facility plan- 
ning and *: Provldrd further, That no amount appropriated pur- 
suant to thie or any otber Act may be wed for the leane or axmtruc- 
tion of a new contractar-funded facility for exclusive uoe in support of 
a contract or con- with the National Amnau t i a  and Space 
Adminutration under which the Admnktm tion would be required to 
substantially amortize through payment or r e i m b d m e n t  such con- 
tractor inwistment, unless an appropriation Act @es the lease or 
contract puauant to whch such facilities are to be constructed or 
l d  or such facility is otherWiee identified in such Act: h u i d c d  
further, That the Administra tor may authorize such facility lease or 
co- ’on, with the approval of the Committees on Appropriations 
if he determines that deferral of such action until the enactment of 
the next appropriation Act wodd be inconsistent with the interest of 
the Nation in aeronautical and space activitiea. For an additional 
amount for “Colllrtruction of facilities”, $20,000,000, to remain availa- 
ble until September 30, 1986, for partad funding of the construction of 
facilities at the John F. Kennedy Space Center for the Solid Rocket 
Boaster aseembly and refurbishment contractor and for warehousmg 
to be used by the Shuttle procsslnng contractor: h u r d c d .  That with 
the fun& appropriated under the “Space Wt, control and data 
communications” account in the 19& Housing and Urban Develop 
ment-Independent Agencies Appropriation Act (Public Law 9-51, 
NASA may enter into a codttact with Morton Thiokol. Inc., to amor- 
tize the Thiokol Casting Pit Cuvera over a twelve-year period for a 
total cost of not to exceed 923,000,OOO under the authority granted 
under Public Law 98-45.] (42 U.S.C. 2451 et seq.; lkpartnrcnt of 
Housing and Urbon lkwlopnunt-Indepcndent Agencies Appmpnation 
Act. 1984; Supplemental Appmpriation Act, 1984.) 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 

Program and Financing ( i n  thousands  of  d o l l a r s )  

Budget p lan  (amounts f o r  
c o n s t r u c t i o n  of  f a c i l i t i e s  

I d e n t i f i c a t i o n  code 80-0107-0-1-999 a c t i o n s  programed) Ob1 i g a t  i on s 
1983 a c t u a l  1984 es t .  1985 est.  1983 a c t u a l  1984 est.- 1985 e s t .  

Program by a c t i v i t i e s :  
Direct program: 

1. Space t r a n s p o r t a t i o n  sys tems ............. 25 , 245 61 , 300 31,200 38,145 59 , 000 37 , 800 
2. S c i e n t i f i c  i n v e s t i g a t i o n s  i n  space. . . . . . .  1,740 12,000 6,700 565 11,400 7 , 800 

--- -- - 1 ,600  --- --- 1,200 4. Space r e s e a r c h  and technology ............ 
37 , 600 5. Aeronau t i ca l  r e s e a r c h  and technology ..... 20,115 24 , 000 30 , 000 30,648 

54 , 240 58 , 200 90 , 500 55 , 869 68 700 86 , 400 7. Suppor t ing  a c t i v i t y .  ..................... 46 300 

101,340 155,500 160,000 125,227 185,400 170,800 T o t a l  d i r e c t  program... . . . . . . . . . . . . . . . . . .  

Reimbursable program.......................... 10,707 12,701 10,000 12,500 10,000 6,372 

1 
i 

10.00 T o t a l  o b l i g a t i o n s .  ................... 111,340 168,000 170,000 131,599 198,101 181,507 

SUM 3 



Budget p lan  (amounts f o r  
c o n s t r u c t i o n  of f a c i l i t i e s  

a c t i o n s  programed) Ob1 i g a t  i o n s  I d e n t i f i c a t i o n  code 80-0107-0-1-999 
1983 a c t u a l  1984 est .  1985 es t .  1983 a c t u a l  1984 es t .  1985 est .  

Financing:  
11.00 O f f s e t t i n g  c o l l e c t i o n s  from Federa l  funds .  

Unobligated b a l a n c e  a v a i l a b l e  , s t a r t  of 
y e a r :  For complet ion of  p r i o r  year 
budget  p l a n s  : 

21.40 Appropr i a t ion  ........................... 
21.98 Fund Balance.. . . . , . . . . . . . . . . . . . . . . . . . . . .  
22.40 Unobligated b a l a n c e  t r a n s f e r r e d  from 

o t h e r  accoun t s . .  ........................ 
Unobligated b a l a n c e  a v a i l a b l e  , end of 

y e a r :  For complet ion o f  p r i o r  year 
budget  p l a n s  : 

24.40 Appropr i a t ion .  .......................... 
24.98 Fund Balance ............................ 
25.00 Unobligated ba lance  l a p s i n g  ............... 

--- -8 792 -1 2 , 500 -1 0 000 

--- -120,084 -111,166 -84,716 
--- -3, 123 -5 , 544 -5 , 343 

--- --- -15 , 000 -3 e 450 

84 * 716 73,916 
5,343 4,636 

-e- -- 
155,500 160,000 138,939 155,500 160,000 39.00 Budget a u t h o r i t y  ...................... 138,939 

Budget a u t h o r i t y :  
155,500 160 , 000 --- ......................... 40.00 Appropr i a t ion . . . .  97,500 155,500 160,000 97 , 500 

--- 42.00 T r a n s f e r r e d  from o t h e r  accounts . . . . . . . . . . .  3,840 --- --- 3, 840 

150 , 000 101 , 340 155,500 160,000 
-- Appropr i a t ion  ( a d j u s t e d )  .............. 101,340 155,500 --- 50.00 Reappropr i a t ed .  37,599 --e --- 37 , 599 

43.00 ....................... 
R e l a t i o n  of  o b l i g a t i o n s  t o  o u t l a y s :  

17 1 , 507 71.00 O b l i g a t i o n s  i n c u r r e d ,  net..................................................... 122,807 
72.40 Obligated  b a l a n c e ,  s t a r t  of  year................,............................. 92,492 107,131 154,232 

77.00 Adjustments  i n  e x p i r e d  accounts............................................... 
90.00 Outlays. . . .  ............................................................. 108,139 138,500 163,000 

1 85 , 60 1 

74.40 Obl iga ted  ba lance  . end o f  yea r . .  .............................................. -107,131 -154,232 -162,739 
-- -- -29 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1985 ESTIMATES 

SUMMARY OF THE BUDGET PLAN BY LOCATION 

Locat ion  

George C. Marshal l  Space F l i g h t  Center ........... 

Goddard Space F l i g h t  Center.. .................... 
Wallops F l i g h t  F a c i l i t y  .......................... 
Hugh L. Dryden F l i g h t  Research F a c i l i t y  .......... 

Space S h u t t l e  Fac i l i t i e s . . . . . . . . . . . . . . . . . . . . . . . . .  
Space S h u t t l e  Payload Fac i l i t i e s . . . . . . . . . . . . . . . . .  

Jet P ropu l s ion  Laboratory. . . . . . . . . . . . . . . . . . . . . . . .  
Ames Research Center . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Langley Research Center.......................... 
Lewis Research Center............................ 
Various Locations.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Repair . . . . .  ...................................... 
R e h a b i l i t a t i o n  and Modificat ion. . . . . . . . . . . . . . . . . .  
Minor Construct ion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F a c i l i t y  Planning and Design.. ................... 

FY 1983 

--- 
28 , 695 , 000 
1 , 740,000 
2 , 580 , 000 
2 , 150 , 000 -- 

--- 
3,500,000 

16,200,000 
3, 915 9 000 --- 

1 4  , 000,000 
1g,ooo,ooo 

3 750 9 000 
8 , 000,000 

T o t a l  Plan.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  103,530,000 

FY 1984 
( I n  D o l l a r s )  

--- 
6 1 , 300 , 000 
12,000,000 

I- 

-- 
4,300 , 000 
3,900,000 

800 , 000 
9,500,000 

10 , 600 , 000 
1 ,700,000 

17  , 500 , 000 
21 , 500 , 000 

3 , 800 , 000 
8,600,000 

FY 1985 

1 , 600,000 
31 , 200 , 000 

6,700,000 
2,200,000 

12,200,000 
1 6  , 500 , 000 

13,800,000 

13  , 800,000 
20 , 000 , 000 
25,000,000 
5 , 000 , QOO 

12,000,000 

-- 

I- 

I- 

160,000,000 

SUM 5 



SUMMARY OF BUDGET PLAN BY COGNIZANT OFFICE 

FY 1983 FY 1984 
( I n  D o l l a r s )  

FY 1985 

............................ O f f i c e  of  Space F l i g h t  30,435,000 73,300,000 
Office o f  Space Science  and A p p l i c a t i o n s  .......... 4,730,000 1,600,000 
O f f i c e  of Aeronau t i c s  and Space Technology..  ...... 23,615,000 24,000,000 
Office o f  Space Tracking and Data Systems ......... --- 5,200,000 
O f f i c e  of Management. ............................. 44,750,000 51,400,000 

T o t a l  Plan. . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  103,530,000 155,500,000 
- ~ I _ _  --I__ 

SUMMARY OF BUDGET PLAN BY SUBFUNCTION 

Code 
No. 

253 Space F l i g h t . .  ............................. 28,695,000 

255 Suppor t  Space Ac t iv i t i e s . . . . . . . . . . . . . .  ..... 52,980,000 

Technology..  ............................. 83,415,000 
402 A i r  T r a n s p o r t a t i o n  ......................... 20,115,000 

254 Space Sc ience ,  A p p l i c a t i o n s  , and Technology 1,740,000 

(250)  S u b t o t a l ,  General  Sc ience ,  Space and 

Tota l . . . . . . .  ............................. 103,530,000 

61,300,000 
12,000,000 
58,200,000 

131,500,000 
24,000,000 

37,400,000 
12,200,000 
32,400,000 
16,000,000 
62,000,000 -- 

160,000,000 
.-I--- 

31,200,000 

90,200,000 
8,300,000 

129,700,000 
30,300,000 

160,000,000 --- 

SUM 6 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1985 ESTIMATES 

SUMMARY OF THE BUDGET PLAN BY LOCATION 

Page 
Location and P r o j e c t  FY 1983 FY 1984 FY 1985 No. 

(Thousands of  D o l l a r s )  

1,600 
1,600 CF 1-1 

-I GEORGE C. MARSHALL SPACE FLIGHT CENTER - 
Repa i r s  t o  Test Stand 500................................ -- 4 254 SF 

SPACE SHUTTLE FACILITIES AT VARIOUS LOCATIONS AS FOLLOWS: - 
Modi f i ca t ion  of  S i t e  E l e c t r i c a l  S u b s t a t i o n  (JSC).. . . . . . . .  

28,695 61,300 --- --- 31,200 
3, 200 CF 2-1 SF 

SF 
SF 

1 253 
1 253 
1 253 

Modi f i ca t ions  f o r  S i n g l e  Engine Tes t ing  (NSTL) ........... -- -- 3 , 000 CF 2-8 
Cons t ruc t ion  of Launch Complex 39 L o g i s t i c s  

Cons t ruc t ion  of  So l id  Rocket Booster  Assembly and 

M o d i f i c a t i o n s  f o r  Add i t iona l  C h i l l e r s  f o r  Mission 

F a c i l i t y  (KSC)......................................... -- 
Refurbishment F a c i l i t y  (KSC)........................... -- 
Control  Center (JSC) ................................... 

M o d i f i c a t i o n s  t o  Mobile Launch P la t fo rm #3 (KSC)......... --- 
F a c i l i t i e s  f o r  External Tanks (MAF) .................... 17,845 

--- 
Modi f i ca t ion  o f  Manufacturing and F i n a l  Assembly 

Cons t ruc t ion  o f  So l id  Rocket Booster  Assembly and 

Cons t ruc t ion  o f  So l id  Rocket Booster  Sur face  

I n s t a l l a t i o n  of Support F a c i l i t i e s  A i r  Force P l a n t  #42 , 

Minor Shuttle-Unique P r o j e c t s ,  Various Locat ions . .  ....... 1 . 860 
M o d i f i c a t i o n s  to S o l i d  Rocket Booster  Refurbishment and 

Subassembly F a c i l i t i e s  (KSC)........................... 1,700 
Thrus t  Vector Control  Dese rv ic ing  and Disassembly 

F a c i l i t y  (KSC)......................................... 540 

Refurbishment F a c i l i t y ,  S i t e  P r e p a r a t i o n  (KSC)......... 3,450 

P r e p a r a t i o n  F a c i l i t y  (KSC)............................. 2,060 

Palmdale, CA (KSC) ..................................... 1,240 

10,000 
SF 1 253 

10,000 
SF 1 253 

SF 
SF 

1 253 
1 253 

11,700 
SF 1 253 

SF 1 253 

SF 1 253 

SF 
SF 

1 253 
1 253 

SF 1 253 -- 

SUM 7 
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402 
4 02 

255 
255 

Location and P r o j e c t  FY 1983 FY 1984 FY 1985 
(Thousands of  D o l l a r s )  

SPACE SHUTTLE PAYLOAD FACILITIES AT VARIOUS LOCATIONS, 

Cons t ruc t ion  of  Addi t ions  t o  Cargo Hazardous Se rv ic ing  
AS FOLLOWS: 1,740 12,000 6,700 

F a c i l i t y  (KSC).. ....................................... --- --- 4,600 
Cons t ruc t ion  o f  Biomedical Research F a c i l i t y  (ARC) . . . . . . .  -- --- 2,100 
Cons t ruc t ion  of Cargo Hazardous S e r v i c i n g  F a c i l i t y  (KSC) --- 9,000 

3,  000 

-- 
Mod i f i c a t  i ons  t o  S p a c e c r a f t  Assembl y and Encapsula t ion  

R e h a b i l i t a t i o n  and Modif ica t ion  f o r  Payload Ground 
--- F a c i l i t y  (SAEF-2) f o r  Cargo Process ing  (KSC)........... --- 

Support Opera t ions  (KSC)............................... 1,740 --- -- 
GODDARD SPACE FLIGHT CENTER 2 , 580 -- 2,200 
Cons t ruc t ion  of Addit ion t o  t h e  Network Control  Center.. . --- --- 2,200 
R e h a b i l i t a t i o n  and Modif ica t ion  of  U t i l i t y  Systems.. ..... 2,580 -- -- 

- 

--- --- - - WALLOPS FLIGHT FACILITY 2,150 
R e h a b i l i t a t i o n  of  Air f ie ld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ,150 --- --- 

--- 4,300 12,200 
Cons t ruc t ion  o f  Ear th  and Space Science  Labora tory  ....... -- 12,200 ........ 2,700 Cons t ruc t ion  of Frequency S tandards  Labora tory . . .  --- 

--- 1,600 -- Modi f i ca t ions  t o  Space F l i g h t  Opera t ions  F a c i l i t y . .  ...... 
- JET PROPULSION LABORATORY 

-- 

-- 3,900 16,500 
Cons t ruc t ion  of  Numerical Aerodynamic Simula t ion  F a c i l i t y  --- --- 16,500 
AMES RESEARCH CENTER - 

............. 3, 900 Cons t ruc t ion  of F lu id  Mechanics Labora tory . .  --- -- 
I- - 800 HUGH L. DRYDEN FLIGHT RESEARCH FACILITY 3 , 500 - 

Cons t ruc t ion  of Aeronau t i ca l  Tracking F a c i l i t y .  .......... -- 8 00 
Cons t ruc t ion  of  Data Ana lys i s  F a c i l i t y . . .  ................ 3,500 

-- 
-- -- 
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Locat ion and P r o j e c t  

Tunnel..  ........ 
M a t e r i a l s  

LANGLEY RESEARCH CENTER 
Mod i f i ca t i ons  t o  8-Foot High Temperature 
Mod i f i ca t i ons  and Addi t ion f o r  Composite 

Labora to ry  (1293A) ..................................... 
M o d i f i c a t i o i n s  t o  30- by 60-Foot Wind Tunnel (643) .  ...... 
Modi f i ca t i ons  t o  the  4- by 7-Meter Low Speed Tunnel  ...... 
Modi f i ca t i ons  t o  Upgrade t h e  Transonic  Dynamics Tunnel. . .  

LEWIS RESEARCH CENTER 
Mod i f i c a t i ons  f o r  Small Engine Component Tes t ing  F a c i l i t y  
Mod i f i ca t i ons  t o  I c ing  Research Tunnel  ( I I ) . . . . . . . . . . . . . .  
Modi f ica t ion  of Rocket Engine Tes t  F a c i l i t y  f o r  

Modi f ica t ion  t o  450 PSI A i r  System i n  Engine Research 
A l t i t u d e  Tes t ing  ....................................... 
Bui ld ing .  .............................................. 

VARIOUS LOCATIONS 
Cons t ruc t ion  of 34-Meter Antenna, Madrid, Spain (JPL). . . .  
Mod i f i c a t i ons  of 64-Meter Antenna, DSS-63, Madrid, Spain 

(JPL).................................................. 
Reloca t ion  of 26-Meter STDN Antenna . Spain (JPL) ..... .-. .. 
- Repair o f  F a c i l i t i e s  a t  Various Locat ions  , Not i n  Excess 
of $750,000 Per P r o j e c t  .................................. - 
R e h a b i l i t a t i o n  and Modi f ica t ion  of F a c i l i t i e s  a t  Various 
Loca t ions .  Not i n  Excess of $750.000 Per P r o i e c t  ......... __- 

Page 
No. - FY 1983 FY 1984 FY 1985 

( Thousands of Dol l a r  s ) 

13,800 
13 , 800 CF 7-1 

13,800 
CF 8-1 6,000 

7 , 800 CF 8-8 -- 

20,000 CF 9-1 

- . . -  , " ......... 1g,ooo 21,500 25 , 000 CF 10-1 

SUM 9 
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OW 7 0  30 Location and P r o j e c t  FY 1983 FY 1984 FY 1985 No. us Q G  %U 

(Thousands of D o l l a r s )  

MGMT 7 255 Minor Cons t ruc t ion  of New F a c i l i t i e s  and Addi t ions  t o  
E x i s t i n g  F a c i l i t i e s  a t  Various Loca t ions ,  Not i n  Excess 
of $500,000 Per P r o j e c t  .................................. 3,750 3,800 5,000 

MGMT 7 255 F a c i l i t y  Planning and Design. ............................ 8,000 8,600 12,000 -- 

CF 11-1 

CF 12-1 

160,000 TOTAL.................................................. 103,530 155,500 -- -~ 
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AMES RESEARCH 
CENTER (ARC)  PLlJM BROOK 

LEW I S RESEARCH C€NT€R (LeRC) 
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Real Proprty 
Other Structures Leasehold Fuced A s s e t s  Grad 

Heportmg Installabon Land Builchngs and Facilities Improvanents Total EsLuprwt In  Progress Total 

a s  Research center $ 2,929 $ 237,965 $ 22,750 $ -0- $ 263,644 $ 348,604 S 184,611 $ 796,859 
AFC Wifett Field CA. 2,928 220.930 11,652 -0- 235,510 240,081 178,536 654,527 
Dryden Flight Facility 

rzdwa?ds, CA. -0- 16,344 10,752 -0- 27,096 81,717 5,675 114,488 
Various Locations (a) 1 691 346 -0- 1,038 26, a06 -0- 27,844 

(;oddard Space Flight Center 2,860 149, aSi 119,615 -0- 272.286 583,843 24,942 881,071 
GSFC - Greenbelt, NJ. 1,362 102,604 19,220 -0- 123,186 214,497 19,628 357,311 
hackins Stations Netmrk 28 15,164 40.348 -0- 55.540 218.373 2.302 276.815 
WET - wallops Island, VA. 1,470 31;938 60;009 
Various Locations (a) -0- 45 38 

-0- 93;477 59;571 2;412 155;460 
-0- 83 31,402 -0- 91,485 

Jet koplsion Labratory 1,188 102,760 74,835 1,826 180,609 269,267 36,066 485,942 
JET, - Pasadena, a. 1,188 87,926 11,580 1,679 102,373 194,564 36,066 333,003 
Deep Space Network -0- 14,834 63,255 147 78,236 74,703 -0- 152,939 

Johnson Space Center 10,571 210,687 67,977 289,235 649,879 42,687 581,801 
JSC - Houston, TX 7,002 173.794 41,031 -0- 221,827 386,261 38,249 646,337 
white Sands Test Facility 
Las cruces, Pal. 

Various Locabons (a) 
-0- 9,518 21,389 
3,569 27,375 5,557 

-0- 30,907 19,002 -0- 49,909 
-0- 36,501 244,616 4,438 285,555 

Kennedy space center 71,345 407,436 426,382 -0- 905,163 1,576,544 81,369 2,563,076 
i(sc - Cape Canaveral, FL. 71,345 405,436 426,382 -0- 505,163 1,538,586 81,369 2,525,118 
Western Test Hame, Lawac CA. -0- -0- -0- -0- -0- 3,998 -0- 3.998 
varicus ~oca t ion i  (a) -0- -0- -0- -0- -0- 33;960 -0- 33;960 

Langley Research center 162 142,321 305,051 -0- 447,534 217,076 43,879 708,491 
LJ\B' - -ton, VA. 162 142,321 305,000 -0- 447,483 197,361 43,879 688,723 
Various Locabons (a) -0- -0- 51 -0- 51 19,717 -0- 13,768 

Lewis Research Center 3,651 227,958 80,742 136 312,487 171,350 21,574 505,411 
~-Cleveland, OH 316 151,521 61,278 136 213,251 128,399 21,574 363,224 
Plunbrmk - sandusky, OH. 3,335 76,437 15,464 -0- 99,236 6,357 -0- 105,593 
Various Locations (a) -0- -0- -0- -0- -0- 36,594 -0- 36,594 

Marshall Space Flight center 7,164 241,842 141,076 -0- 390,082 416,751 837 807,670 

M u A c d  Asse&ly Pacility, Ln. 7,095 105,201 62,263 -0- 174,559 36,731 -0- 211,290 
Slidell canplter Canplex, A 69 5,063 2,482 -0- 7,614 5,683 -0- 13,297 
Various Locations (a) -0- 4,849 10,684 -0- 15,533 129,193 -0- 144,726 

Fsc Huntsville, AL. -0- 126,729 65,647 -0- 192,376 245,144 837 438,357 

National S p c e  I-. Lab. 18,061 70,909 193,269 -0- 262,239 30,306 -0- 312,545 
NSl'L - NSPL Sta. E I S .  18,061 70,909 193,269 -0- 282,239 30,245 -0- 312,484 
Various Locations (a) -0- -0- -0- -0- -0- 61 -0- 61 

-0- -0- -0- -0- -0- 27.749 -0- 27,749 
-0- -0- -0- -0- -0- 10,702 -0- 10.702 NASA HQS., wash. Dc 

Various Locations (a) -0- -0- -0- -0- -0- 17.047 -0- 17,047 

$3,343,279 $4,291,371(b)$435,965 $8,070,615 

=Headrluarters 

TOTAL $ 117,931 $ 1,791,689 $ 1,431,697 $ 1,962 

(a) 
(b) 

Includes property in possession of contractor a t  various locations. 
lncludes Special 'i'est W p w n t  $326,114 

SUM 12 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1985 ESTIMATES 1 

SUMMARY 

MARSHALL SPACE FLIGHT CENTER 

Office of Space Fl ight/Office  of  Aeronautics and Space Technology: 

Repairs to Test Stand 500................................................ 

Amount Page No. 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1985 ESTIMATES 1 

PROJECT TITLE 

INSTALLATION. G; 

R e p a i r s  t o  Test Stand 500 

FY 1985 CoF ESTIMATE: $1,600,000 1 
LOCATION OF PROJECT: Marshal l  Space F l i g h t  Center, Madison County,  Alabama 

COGNIZANT HEADQUARTERS OFFICE. O f f i c e  o f  Space F l i g h t / O f f i c e  o f  Aeronau t i c s  and Space Technology 

FY 1984 AND P R I O R  YEARS F U N D I N G -  The fo l lowing  p r i o r  y e a r s  funding is r e l a t e d  t o  t h i s  p r o j e c t -  

P1  ann i ng 
T o t a l  
__I 

and Design C o n s t r u c t i o n  

S p e c i f i c  CoF funding 154,000 --- 154,000 
C a p i t a l i z e d  inves tmen t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A 2,618,500 2,618,500 

....................................... 

T o t a l  154,000 .................................................... 
SUMMARY PURPOSE AND SCOPE: 

2,618,500 2 , 772,500 

Th i s  p r o j e c t  r e g t o r e s  Test Stand 500 t o  i ts  o r i g i n a l  test c a p a b i l i t y  t o  suppor t  t echno logy  development i n  
LO2 and LH2 eng ine  p ropu l s ion .  Test Stand 500 was e x t e n s i v e l y  damaged by a hydrogen exp los ion  i n  l a t e  1980, 
p r e c l u d i n g  a l l  hydrogen t e s t i n g  and reduc ing  test rates below subsequent  program requ i rement s .  
eng ine  o p e r a t i n g  exper i ence  i n d i c a t e  t h a t  a d d i t i o n a l  t echno logy  development is now r e q u i r e d  t o  improve engine  
performance and r e l i a b i l i t y ,  and extend t h e  hours  o f  engine  o p e r a t i o n .  

T e s t s  and 

CF 1-2 



PROJECT JUSTIFICATION: 

Test Stand 500, used p r i m a r i l y  f o r  t e s t i n g  o f  Space S h u t t l e  Main Engine (SSME) size turbomachinery b e a r i n g s ,  
p l a y s  a v i t a l  role i n  Marshal l  Space F l i g h t  C e n t e r ’ s  p ropu l s ion  technology development program. Curren t  and 
f u t u r e  programs planned f o r  t h i s  f a c i l i t y  i n c l u d e  SSME enhancement,  t u r b o  pump b a l l  b e a r i n g  r e s e a r c h ,  SSME 
f l ow meter development ,  r e s o l u t i o n  o f  f l i g h t  problems,  and O r b i t a l  Transfer Vehicle breadboard t e s t i n g .  The 
test s t a n d ,  i n  i t s  c u r r e n t  c o n f i g u r a t i o n ,  w i thou t  a hydrogen t e s t i n g  c a p a b i l i t y  cannot  e f f e c t i v e l y  suppor t  
current and f u t u r e  eng ine  improvement programs. The hydrogen exp los ion  i n  1980 s e v e r e l y  damaged t h e  s t r u c t u r a l  
members of t h e  t e s t  s t a n d  and i t s  a s s o c i a t e d  e l ec t r i ca l  and i n s t r u m e n t a t i o n  c o n t r o l  sys t ems ,  and h i g h  p r e s s u r e  
gas  l i ne s .  The exp los ion  a lso  des t royed  a p r e p a r a t i o n  b u i l d i n g  and t e c h n i c a l  suppor t  b u i l d i n g .  Temporary 
measures  were t aken  t o  p rov ide  i n s t r u m e n t a t i o n  and c o n t r o l  f o r  oxygen b e a r i n g  t e s t i n g ,  however, t h i s  l i m i t e d  
tes t  c a p a b i l i t y  i s  inadequa te  t o  suppor t  current and f u t u r e  programs. 

F u t u r e  e x p l o r a t i o n  of space  depends h e a v i l y  upon cont inued  developnent  o f  p r o p u l s i o n  technology.  E s s e n t i a l  
t o  t h i s  development is t h e  c a p a b i l i t y  for conduct ing  tests a t  a p p r o p r i a t e  c o n d i t i o n s  o f  t empera tu re ,  f low rates  
and p r e s s u r e  t o  pe rmi t  e v a l u a t i o n  o f  des ign  o p t i o n s  and t o  de t e rmine  performance over  extended p e r i o d s .  The 
r e p a i r  o f  Tes t  Stand 500 w i l l  p r o v i d e  t h e s e  r e q u i r e d  c a p a b i l i t i e s .  

IMPACT OF DELAY: 

NASA w i l l  not be a b l e  t o  adequa te ly  suppor t  t h e  p ropu l s ion  t echno logy  developnent  t e s t  program schedu le  
w i thou t  t h e  t e s t i n g  c a p a b i l i t y  o f  Test Stand 500 be ing  f u l l y  r e s t o r e d .  
i n v e s t i g a t i o n  of advanced eng ine  b e a r i n g  concep t s  and t h e  c a p a b i l i t y  f o r  anomaly r e s o l u t i o n s .  

T h i s  i n  t u r n  w i l l  s e r i o u s l y  impact t h e  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  i n c l u d e s  a l l  n e c e s s a r y  r e p a i r s  t o  r e b u i l d  Test Stand 500 (Bu i ld ing  4522) .  The work i n v o l v e s  
r e p a i r  o f  test s t a n d  s t r u c t u r a l  members, s t a i r s ,  and e l e v a t o r ;  r e p l a c i n g  e l ec t r i ca l  and i n s t r u m e n t a t i o n  c o n t r o l  
sys t ems  and h i g h  p r e s s u r e  gas  l i n e s ;  and r e b u i l d i n g  t h e  p r e p a r a t i o n  and t e c h n i c a l  s u p p o r t  b u i l d i n g s .  
P r e p a r a t i o n  Support  Bu i ld ing ,  a 28- foot by  48- foot s t r u c t u r e ,  w i l l  be a masonry ( c o n c r e t e  b lock)  c o n s t r u c t i o n  
w i t h  e lec t r ica l  and h igh/ low p r e s s u r e  a i r  system provided .  
(HVAC) system w i l l  be des igned  t o  ma in t a in  a p o s i t i v e  p r e s s u r e  t o  p reven t  t h e  e n t r y  of hazardous gases .  

The 

The h e a t i n g ,  v e n t i l a t i n g ,  and a i r- c o n d i t i o n i n g  
L 

The Terminal Support Bui ld ing  w i l l  be a two- story  s t ruc ture ,  approximate ly  27 f e e t  by 33 f e e t ,  w i t h  16-inch 
s t ee l  r e i n f o r c e d  c o n c r e t e  wal ls .  E l e c t r i c a l  and h igh/ low p r e s s u r e  a i r  and p o s i t i v e  p r e s s u r e  HVAC sys t ems  w i l l  
be provided .  Electrical  c o n t r o l  and i n s t r u m e n t a t i o n  c a b l i n g  from t h e  t e s t  posit ions w i l l  converge  i n  t h i s  
b u i l d i n g  and t h e n  feed  underground t o  t h e  r e s p e c t i v e  c o n t r o l  and i n s t r u m e n t a t i o n  c e n t e r s .  

CF 1-3 



PROJECT COST EST1 MATE: 

1 Unit  of  Uni t  
c o s t  c o s t  - Measure Q u a n t i t y  - 

-- -_- --- --- Land A c q u i s i t i o n  ......................................... 
Construct ion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- e-- --- 1,600,000 

Repair  tes t  s t a n d  s t r u c t u r a l ,  i n s t r u m e n t a t i o n ,  
c o n t r o l s ,  and gas  l ines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS --- --- 1,155,000 

P r e p a r a t i o n  suppor t  b u i l d i n g . .  ......................... LS --- -- - 135,000 
Terminal  s u p p o r t  b u i l d i n g  .............................. LS --- --e 310,000 

-- --- --- --- Equipment ................................................ 
F a l l o u t  S h e l t e r  ( n o t  feas ib le) . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- --- -_- 

Total... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,600,000 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Loca t ion  Plan 
F i g u r e  2 - S k e t c h  of Test Stand 500 

OTHER EQUIP WNT SUMMARY : 

No o t h e r  equipment is r e q u i r e d  t o  complete t h i s  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING R EQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding is r e q u i r e d  t o  complete t h i s  p r o j e c t .  

. 
CF 1-4 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1985 ESTIMATES 

SUMMARY 

SPACE SHUTTLE FACILITIES 

Office o f  Space F l i g h t :  Amount Page No 

Modi f i ca t ion  o f  S i t e  E l e c t r i c a l  S u b s t a t i o n  , Johnson 
Space Center.............................................................. 3,200,000 CF 2-1 

Modi f i ca t ion  f o r  S i n g l e  Engine T e s t i n g  , Nat iona l  
Space Technology Labora to r i e s . .  ........................................... 3 . 000 . 000 CF 2-8 

Cons t ruc t ion  of Launch Complex 39 L o g i s t i c s  
F a c i l i t y ,  Kenned.y Space Center............................................ 10,000,000 CF 2-14 

Cons t ruc t ion  of  S o l i d  Rocket Booster Assembly 
and Refurbishment F a c i l i t y ,  Kennedy Space Center.. ........................ 15,000,000 CF 2-22 

Total....................................................................... 31,200,000 

CF 2 

. 

- 1  



MODIFICATION O F  S I T E  ELECTRICAL SUBSTATIOX 

LOCATION PLAN 

CF 2-1 FIGURE 1 



CONSTRUCTION OF FACILITIES 

FISCAL Y E A R  1985 ESTIMATES 1 

1 
PROJECT TITLE: Modi f i ca t ion  o f  S i t e  E l e c t r i c a l  S u b s t a t i o n  

INSTALLATION: Lyndon B.  Johnson Space  Center I 
FY 1985 CoF ESTIMATE: $3,200,000 

1 I 

LOCATION OF PROJECT: Houston, H a r r i s  County, Texas 

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Space F l i g h t  

FY 1984 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P1 anning 
and Design C o n s t r u c t i o n  T o t a l  

--- 221,000 S p e c i f i c  CoF funding. . .  .................................... 221,000 
C a p i t a l i z e d  investment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A 1,289,000 1,289,000 

Total.... . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221,000 1,289,000 1,510,000 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p rov ides  f o r  t h e  adequate  p h y s i c a l  s e p a r a t i o n  o f  t h e  d u a l  12.47 kV d i s t r i b u t i o n  sys tem s w i t c h g e a r ,  
power c a b l e s ,  d u c t  banks ,  and manholes w i t h i n  t h e  Johnson Space Center  (JSC) s i t e  s u b s t a t i o n .  Th i s  s e p a r a t i o n  
is r e q u i r e d  t o  e l i m i n a t e  a p o t e n t i a l  s i n g l e  p o i n t  f a i l u r e  o f  t h e  center e l e c t r i c a l  power sys tem and a s s u r e  a 
more r e l i a b l e  e l ec t r i c  power s e r v i c e  f o r  equipment t e s t i n g ,  a s t r o n a u t  t r a i n i n g ,  f l i g h t  s i m u l a t i o n s  and 
maintenance o f  h i g h  f l i g h t  r a t e  s u p p o r t .  Th i s  p r o j e c t  w i l l  a l s o  r e p l a c e  o b s o l e t e  f ixed- tap  t r a n s f o r m e r s  w i t h  
a u t o m a t i c  load  t a p  changer t r a n s f o r m e r s  t o  r e g u l a t e  t h e  i n c r e a s i n g l y  f r e q u e n t  ou t- of- to le rance  12 kV bus  
v o l t a g e .  
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PROJECT JUSTIFICATION: 

The JSC s i t e  e l e c t r i c a l  s u b s t a t i o n ,  B u i l d i n g  221, is t h e  s i n g l e  source of pr imary  e l ec t r i ca l  power for the  
Cen te r .  Powered by two 138 kV Houston Li&ht and Power Company a e r i a l  t r a n s m i s s i o n  l i n e s ,  v o l t a s e  i s  decreased 
t o  12.47 kV and d i s t r i b u t e d  t o  c e n t e r  b u i l d i n g s  v i a  swi t chgea r  and d u a l  feeder busses  th rough  underground d u c t s  
and u t i l i t y  t u n n e l s .  Although t h e  p r e s e n t  e l ec t r i ca l  sys tem is  o p e r a t i o n a l l y  f l e x i b l e  and nominal ly  r edundan t ,  
t h e  c lose  p r o x i m i t y  of some of  t h e  system components t h r e a t e n s  t h e  c o n t i n u i t y  of e l ec t r i ca l  s e r v i c e  under 
s e v e r e  e l ec t r i ca l  f a u l t s  and/or  f i r e  c o n d i t i o n s .  

P r e s e n t l y ,  b r e a k e r s ,  p r o t e c t i v e  r e l a y s ,  and c o n t r o l s  fo r  t h e  Bus 1 and Bus 2 d i s t r i b u t i o n  sys t ems  a r e  l o c a t e d  
i n  t h e  same e n c l o s u r e .  The a i s l e  between t h e  two sys tems  is approx imate ly  6 f e e t  wide .  When work or r e p a i r s  
are be ing  performed on one  sys tem,  t h e  backup system i s  i n  j e o p a r d y  because  of  t h e  c lose  p rox imi ty  and t h e  
s e n s i t i v i t y  of t h e  c o n t r o l s  and p r o t e c t i v e  equipment.  The h i g h l y  s e n s i t i v e  r e l a y s  can t r i p  due t o  v i b r a t i o n s  
or  impacts .  I n  t h e  e x i s t i n g  sys t em,  t h e  f e e d e r  c a b l e s  from t h e  Bus 1 and Bus 2 s y s t e m s  a re  f e d  t h r o u g h  a 
common d u c t  bank and t h r o u g h  a common manhole before t h e y  are  d i s t r i b u t e d  t o  t h e  v a r i o u s  s i t e  b u i l d i n g s  v i a  
t h e  u t i l i t y  t u n n e l  sys tem.  A s h o r t  c i r c u i t  c o n d i t i o n  i n  e i t h e r  t h e  d u c t  bank or t h e  common manhole cou ld  s t a r t  
a f i r e  which would c a u s e  damage t o  c a b l e s  of  b o t h  Bus 1 and Bus 2 d i s t r i b u t i o n  sys tems.  On October 10,  1981, 
a f i r e  i n  one system caused a t o t a l  c e n t e r  ou tage .  Because of  t h e  p r e s e n t  and p r o j e c t e d  i n c r e a s e  i n  f l i g h t  
r a t e  a c t i v i t y ,  it i s  v i t a l  t h a t  t h e  two s y s t e m s  be p h y s i c a l l y  s e p a r a t e d  t o  p r o v i d e  a r e l i a b l e  redundant  
e l ec t r i ca l  power system. 

I n  a d d i t i o n  t o  p r o v i d i n g  t h e  r e q u i r e d  r e l i a b i l i t y ,  t h i s  p r o j e c t  w i l l  a l s o  correct a s e r i o u s  v o l t a g e  r e g u l a t i o n  
d e f i c i e n c y .  The l a r g e  v o l t a g e  v a r i a t i o n s  now exper i enced  a t  JSC on  a nea r  d a i l y  b a s i s  o f  p l u s  or  minus 9 
p e r c e n t ,  has  s e r i o u s l y  a f f e c t e d  computers ,  motors, fluorescent l i g h t i n g  f i x t u r e s  and o t h e r  e lec t r ica l  equipment,  
c a u s i n g  f r e q u e n t  and unscheduled  downtimes and impact ing  many of t h e  programs a t  JSC. Houston L i g h t i n g  and 
Power m a i n t a i n s  v o l t a g e s  o n l y  w i t h i n  l i m i t s  t o  s a t i s f y  a broad r a n g e  of  cus tomers .  For  p r e c i s e  and r e l i a b l e  
o p e r a t i o n  of  computers and t e s t  equipment,  JSC r e q u i r e s  a v o l t a g e  r e g u l a t i o n  w i t h i n  p l u s  o r  minus 3 p e r c e n t .  
T h i s  p r o j e c t  w i l l  correct  t h i s  d e f i c i e n c y  by r e p l a c i n g  two o b s o l e t e  f i x e d- t a p  transformers w i t h  new t r a n s f o r m e r s  
t h a t  have  a u t o m a t i c  load- tap changer s .  

IMPACT OF DELAY: 

The d e l a y  of c o r r e c t i v e  measures provided by t h i s  p r o j e c t  w i l l  p ro long  t h e  exposure of t h e  JSC e l e c t r i c a l  
power sys tem t o  a s i n g l e  p o i n t  f a i l u r e  which cou ld  s e v e r e l y  d i s r u p t  crew t r a i n i n g  and m i s s i o n  f l i g h t  s u p p o r t  
a c t i v i t i e s  and l e a v e  t h e  e l ec t r i c  power d i s t r i b u t i o n  system wi th  u n r e g u l a t e d ,  out- of- tolerance  v o l t a g e ,  w i t h  
t h e  a t t e n d e n t  a d v e r s e  a f f ec t  on computers ,  i n s t r u m e n t a t i o n ,  and o t h e r  e l e c t r i c a l  equipment.  
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P R O J E C T  D E S C R I P T I O N :  

The  p r o j e c t  w i l l  i n c l u d e  t h e  purchase  and i n s t a l l a t i o n  of  n i n e  12.47 kV c i r c u i t  b r e a k e r s ,  p r o t e c t i v e  r e l a y s ,  
approx ima te ly  3,000 fee t  o f  power c a b l e  d u c t  banks ,  13,500 fee t  o f  th ree- phase  15 kV power c a b l e ,  overhead bus  
work and a s s o c i a t e d  equipment.  
Bus 1 l o c a t i o n  and w i l l  r e p l a c e  t h e  p r e s e n t  Bus 1 equipment.  
t r a n s f o r m e r s  w i l l  be r e p l a c e d  wi th  two 25 MVA t r a n s f o r m e r s  w i t h  a u t o m a t i c  load- tap changers ,  c o n t r o l  wi r ing  
and f o u n d a t i o n s .  

This equipment w i l l  be l o c a t e d  approx imate ly  50 f ee t  west o f  t h e  e x i s t i n g  
I n  a d d i t i o n ,  t h e  t w o  f ixed- tap  main s i te  
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PROJECT COST ESTIMATE: 

This cost  estimate is based on a completed p r e l i m i n a r y  eng inee r ing  r e p o r t .  

Un i t  o f  Un i t  
Measure co s t  cost Q u a n t i t y  - 

Land A c q u i s i t i o n  --- -- - --e --,- ......................................... 
Construction.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I- --- --- 3,200,000 

12 h c t  bank enclosure................................. 
400 MCM, 15 kV cable.. , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Re lays ,  c a p a c i t o r s ,  and m o d i f i c a t i o n  t o  grounding 
15 kV power c i r c u i t  b r e a k e r s  and bus  ................... 

s y s t e m s  and controls................................. 
25 MVA t r a n s f o r m e r s  w i t h  au tomat i c  load- tap changers . .  . 
New c o n c r e t e  pad wi th  p i e r s  and beams .................. 
N e w  manholes and m o d i f i c a t i o n s  t o  e x i s t i n g  manholes..  .. 
S p l i c e s  and t e r m i n a t i o n  work around e x i s t i n g  

u t i l i t i e s  and tunnels................................ 
Overhead f e e d e r  bus system and l i g h t i n g  p r o t e c t i o n . .  ... 

LF 
LF 
EA 

LS 
EA 
LS 
EA 

LS 
LS 

3,000 235.00 
13,500 40.74 

9 63,778.00 

705,000 
550,000 
574,000 

200 , 000 
goo, 000 

35,000 
42,000 

66,000 
128,000 

I- --e --- --- Equipment. ............................................... 
F a l l o u t  She l t e r  ( n o t  feasible).. . . . . . . . . . . . . . . . . . . . . . . . . .  I- --- --- --- 

Total................................................................................. 3,200,000 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  Plan 
F i g u r e  2 - S i t e  Plan 
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OTHER EQUIPMENT SUMMARY: 

No o t h e r  equipment is r e q u i r e d  t o  comple te  t h i s  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS  PROJECT: 

No f u t u r e  CoF funding is r e q u i r e d  t o  comple te  t h i s  p r o j e c t .  

I 4 
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FISCAL YEAR 1985 ESTIMATES 
MODIFICATION OF SITE ELECTRICAL SUBSTATION 

SITE PLAN 

NSFORMER T3 8 

OR FACIL IT IES 

NEW TRANSFORMER T1- WITH 

SUBSTATION 221 
FENC I NG 

/ ' * ' .  
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FISCAL Y E A R  1985 ESTIMATES 

PROJECT TITLE: M o d i f i c a t i o n s  f o r  S i n g l e  Engine T e s t i n g  

INSTALLATION: N a t i o n a l  Space  Technology L a b o r a t o r i e s  

FY 1985 CoF ESTIMATE: $3,000,000 

LOCATION OF PROJECT: Na t iona l  Space Technology L a b o r a t o r i e s ,  Hancock County, M i s s i s s i p p i  

COGNIZANT HEADQUARTERS OFFICE: Off ice o f  Space F1 i g h t  

FY 1984 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P1  ann i ng 
and Design C o n s t r u c t i o n  T o t a l  

--- 252,000 S p e c i f i c  CoF funding.  ...................................... 252,000 
C a p i t a l i z e d  investment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A 30,840,700 30,840,700 

Total.......................-............................. 252,000 

SUMMARY PURPOSE AND SCOPE: 

30,540,700 31,092,700 

T h i s  p r o j e c t  p rov ides  f o r  m o d i f i c a t i o n s  t o  t h e  Main Propu l s ion  Test ( M P T )  S t and  a t  t h e  Na t iona l  Space 
Technology L a b o r a t o r i e s  (NSTL t o  p rov ide  c a p a b i l i t y  f o r  s i n g l e  Space S h u t t l e  Main Engine (SSME) t e s t i n g .  The 
t e s t i n g  is n e c e s s a r y  f o r  eng ine  improvements l e a d i n g  t o  l i f e  e x t e n s i o n  o f  k e y  eng ine  components a t  g r e a t e r  
r e l i a b i l i t y .  ?he current c a p a b i l i t y  t o  conduct  th ree- eng ine  c lus te r  f i r i n g s  i n  t h e  modified t e s t  s t a n d  w i l l  
a1  so be r e t a i n e d .  
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PROJECT JUSTIFICATION: 

The Space S h u t t l e  is t h e  N a t i o n I s  p r imary  space  t r a n s p o r t a t i o n  system for  a t  l eas t  the  n e x t  two decades. A 
,najor NASA o b j e c t i v e  is for t h i s  system t o  reach its f u l l  p o t e n t i a l  and lowest cost of  o p e r a t i o n  i n  p r o v i d i n g  
r o u t i n e  a c c e s s  t o  space .  A key a s p e c t  of t h i s  o b j e c t i v e  i s  t o  improve t h e  performance of t h e  SSME a t  f u l l  
power and t o  ex tend  t h e  l i f e  of t h e  engine .  Upgraded v e r s i o n s  o f  t h e  SSME w i l l  r e q u i r e  sea l e v e l  t e s t i n g  t o  
v a l i d a t e  improvements i n  a f u l l  e n g i n e  system c o n f i g u r a t i o n .  The test program w i l l  f o c u s  on  advancing t h e  
e n g i n e  t echno logy  by t e s t i n g  t h e  f u l l y  i n t e g r a t e d  system comprised of turbo- machinery,  b e a r i n g s ,  t u r b i n e  b l a d e s ,  
e tc .  This p r o j e c t  w i l l  p r o v i d e  a c a p a b i l i t y  t o  tes t  a f u l l  i n t e g r a t e d  eng ine  system. The i n i t i a l  f u n c t i o n  
of t h i s  tes t  p o s i t i o n  w i l l  be for  "green runV1 o f  SSME e n g i n e  turbopumps. 

A t  p r e s e n t ,  two eng ine  tes t  s t a n d s  are  i n  o p e r a t i o n  a t  t h e  NSTL t o  meet t h e  SSME t e s t  r e q u i r e m e n t s  f o r  e n g i n e  
c e r t i f i c a t i o n  a t  h i g h  t h r u s t  l e v e l s ,  accep tance  of e n g i n e s  and s p a r e s ,  l i f e  e x t e n s i o n  and conf idence  t e s t i n g  
for  55 m i s s i o n s ,  and t e s t i n g  a f t e r  major ove rhau l s .  The two NSTL s t a n d s  (A-1 and A-2)  w i l l  be f u l l y  u t i l i z e d  
th roughou t  t h e  1980 's  i n  order t o  accomplish SSME t e s t  r equ i remen t s .  To s u p p o r t  t h e  heavy work load of " green 
running"  turbo- machinery,  eng ine  improvements and l i f e- c y c l e  t e s t i n g  a t h i r d  test  p o s i t i o n  w i l l  be r e q u i r e d  
i n  1986. This project  p rov ides  t h e  n e c e s s a r y  m o d i f i c a t i o n s  o f  t h e  B-2 p o s i t i o n  of  t h e  M P T  S tand for  S i n g l e  
Engine T e s t i n g  t o  meet these t e s t  r equ i remen t s .  

IMPACT OF DELAY: 

Delay  of t h i s  project  w i l l  p r e v e n t  t i m e l y  development o f  performance da ta  v i t a l  t o  improvement o f  performance 
and l i f e  e x t e n s i o n  of t h e  SSME, and w i l l  a d v e r s e l y  impact  c u r r e n t l y  schedu led  a c t i v i t i e s  on t h e  e x i s t i n g  SSME 
t e s t  p o s i t i o n s .  

PROJECT DESCRIPTION: 

The p r o j e c t  mod i f i cavIons  i n c l u d e :  remova, of .he Shu t l e  e x t e r n a l  t a n k  and i n s t a l l a t i o n  of  e x i s t i n g  l i q u i d  
o x y g e d l i q u i d  hydrogen run t a n k s ;  m o d i f i c a t i o n  of t h e  s t a n d  s t r u c t u r e  t o  s u p p o r t  t h e  i n s t a l l a t i o n  of t h e  run  
t a n k s  and s e r v i c i n g  of t h e  e n g i n e ;  m o d i f i c a t i o n  of t h e  p r o p e l l a n t  f i l l  and d r a i n  l i n e s ;  r e r o u t i n g  e x i s t i n g  
h igh- pressure  gas  l i n e s  t o  accommodate t h e  new c o n f i g u r a t i o n ;  and minor i n s t r u m e n t a t i o n  changes .  A new s i n g l e  
e n g i n e  mount w i l l  a l s o  be provided.  
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- -  
b a r g e s ,  docked nearby,  which p rov ide  p r o p e l l a n t  r e p l e n i s h i n g  c a p a b i l i t y .  The f a c i l i t y  m o d i f i c a t i o n s  w i l l  be 
eng inee red  t o  f a c i l i t a t e  removal of  t h e  r u n  t a n k s  fo r  r e t u r n  t o  t h e  e x t e r n a l  t a n k  M P T A  c o n f i g u r a t i o n  t o  suppor t  
t h ree- eng ine  cluster f i r i n g .  
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PRDJECT COST ESTIMATE: 

Un i t  of  U n i t  - 
cost C o s t  Measure Q u a n t i t y  - 
--- --- -- -- - Land A c q u i s i t i o n .  ........................................ 

3,000,000 --e -_- --- Construction............................................. 

Remove and reconnect s t a n d  s t r u c t u r e s  and o rb i te r  

Modify s t a n d  structures.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I n s t r u m e n t a t i o n  changes................................ 

465,000 --- -- - --- 662,000 
--e --- --- 981,000 -- --- -_- 11 9,000 

--- -_- --- s i m u l a t o r ;  remove e x t e r n a l  t a n k ;  i n s t a l l  run tanks . .  . 
Modify run and f i l l  l i n e s  .............................. 
S i n g l e  eng ine  mount.................................... I- --- --- 773,000 

--- --- -- --- Equipment............... ................................. 
--- --- -- -e- F a l l o u t  S h e l t e r  ( n o t  feasible) . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,000,000 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  Plan 
F i g u r e  2 - Main Propu l s ion  Tes t  Stand 

OTHER EQUIP MENT SUMMARY : - 
R e l o c a t i o n  and ce r t i f i c a t i on  of e x i s t i n g  NASA owned LOX and LH2 run  t a n k s .  

FUTURE CoF FUNDING R E Q U I R E D  TO COMPLETE PROJECTS: 

A d d i t i o n a l  CoF funding may be r e q u i r e d  i n  a subsequent  budget  i f  it is determined t h a t  a l t i t u d e  s i m u l a t i o n  
c a p a b i l i t y  is n e c e s s a r y  for f u t u r e  t e s t  programs. 
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MODIFICATIONS FOR SINGLE ENGINE 

%AIN PROPULSION TEST STAND 

REMOVE EXTERNAL TANK 

INSTALL EXIST ING LOp & 
LH2 RUN TANKS AND NEW 

PROPELLANT F I L L  L INES 

INSTALL SINGLE ENGINE Mo 

" I I  __c_c__--- 

B-2 TEST POSITION B - 1  TEST POSITION 

FIGURE 2 
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FISCAL Y E A R  1985 ESTIMATES 

PROJECT TITLE: C o n s t r u c t i o n  of Launch Complex 39 L o g i s t i c s  F a c i l i t y  

INSTALLATION: J o h n  F .  Kennedy S p a c e  C e n t e r  

FY 1985 CoF ESTIMATE: - $10,000,000 

LOCATION OF PROJECT: John F. Kennedy Space Cen te r ,  Brevard County, F l o r i d a  

COGNIZANT HEADQUARTERS OFFICE: O f f  ice of Space F1 i g h t  

FY 1984 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  fund ing  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and Design C o n s t r u c t i o n  T o t a l  

* I O ,  000,000 10,000,000 S p e c i f i c  CoF funding... .  ................................... 
C a p i t a l i z e d  investment..................................... N/A --e --- 

Total.................................................... 10,000,000 10,000,000 

*It is planned t o  e x e c u t e  t h i s  f a c i l i t y  p r o j e c t  t h r o u g h  a d e s i g n / c o n s t r u c t  c o n t r a c t .  The cos t  o f  des ign  i s  
provided fo r  i n  t h e  FY 1984 increment  of  c o n s t r u c t i o n  funds .  

SUMMARY PURPOSE AND SCOPE: - 
This p r o j e c t  c o n t i n u e s  work p a r t i a l l y  funded i n  FY 1984 f o r  c o n s t r u c t i o n  of a l o g i s t i c s  f a c i l i t y  i n  t h e  

Kennedy Space Center  (KSC)  Launch Complex 3 9  (LC-39) a r e a .  It w i l l  p r o v i d e  c r i t i c a l l y  needed s t o r a g e  space  
t o  suppor t  Space S h u t t l e  p r o c e s s i n g ,  checkout  and l aunch  o p e r a t i o n s .  This increment of  fund ing  w i l l  comple te  
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an approximate ly  265,000- square f o o t  l o g i s t i c s  f a c i l i t y ,  a petroleum o i l  and l u b r i c a n t s  (POL 
and a s s o c i a t e d  load ing  docks ,  t r u c k  ramps, pa rk ing ,  access r o a d s ,  and ra i l road s p u r .  

PROJECT JUSTIFICATION: I 

The i n c r e a s i n g  o r b i t e r  f lee t  and f l i g h t  r a t e  have added t o  t h e  complexi ty  o f  t h e  l o g i s t i c s  and warehousing 
f u n c t i o n s  a t  KSC. Fur thermore ,  expe r i ence  gained d u r i n g  t h e  first t h r e e  y e a r s  of Space T r a n s p o r t a t i o n  System 
(STS) o p e r a t i o n s  has h i g h l i g h t e d  t h e  need f o r  d e d i c a t e d  s t o r a g e  space  f o r  t h e  Ground Support Equipment (GSE) 
s p a r e s ,  f l i g h t  s p a r e s ,  and o t h e r  p a r t s  and m a t e r i a l s  r e q u i r e d  f o r  t h e  p r o c e s s i n g ,  l aunch  and s u p p o r t  o p e r a t i o n s .  
D e t a i l e d  s t u d i e s  coupled wi th  t h i s  expe r i ence  show t h a t  a s e r i o u s  s h o r t a g e  of 265,000 s q u a r e  feet of warehouse 
space  w i l l  e x i s t  by 1985. 

C u r r e n t l y ,  items are  be ing  s t o r e d  i n  KSC i n s t i t u t i o n a l  l o g i s t i c s  f a c i l i t i e s  and o t h e r  s c a t t e r e d  f a c i l i t i e s .  
The p r e s e n t  s t o r a g e  f a c i l i t i e s  a r e  i n e f f i c i e n t  and g e o g r a p h i c a l l y  p o o r l y  s i t u a t e d .  A more e f f i c i e n t  o v e r a l l  
l o g i s t i c s  c o n f i g u r a t i o n  is needed for t h e  o p e r a t i o n s  o f  t h e  S h u t t l e  P roces s ing  Con t r ac to r  (SPC). T h i s  f a c i l i t y  
is u r g e n t l y  r e q u i r e d  f o r  t h e  SPC t o  e f f i c i e n t l y  suppor t  i n c r e a s i n g  f l i g h t  ra tes  and t o  a d e q u a t e l y  p r o t e c t  t h e  
government 's  inves tment  i n  S h u t t l e  p a r t s  and suppor t  equipment.  

P rov id ing  t h i s  d e d i c a t e d  s t o r a g e  w i l l  a l s o  free i n s t i t u t i o n a l  s t o r a g e  f a c i l i t i e s  t h a t  are  now be ing  used for  
STS l o g i s t i c s .  This  w i l l  r e t u r n  u r g e n t l y  needed space  t o  t h e  Base Opera t ing  Con t r ac to r  (BE). 

The SPC c o n t r a c t  f o r  p r o c e s s i n g  l aunch  and l a n d i n g s  a t  KSC was r e c e n t l y  awarded t o  t h e  Lockheed Space 
Opera t ions  Corpora t ion .  The p roposa l  i nc luded  a Lockheed o p t i o n  t o  p r o v i d e  a l o g i s t i c s  f a c i l i t y  t h rough  
c o r p o r a t e  i nves tmen t .  A t  t h e  r e q u e s t  of Congress ,  t h i s  o p t i o n  was n o t  e x e r c i s e d  and,  i n s t e a d ,  t h e  f irst  
increment  o f  c o n s t r u c t i o n  funding  f o r  t h e  l o g i s t i c s  f a c i l i t y  ($10 m i l l i o n )  has  been provided  i n  a FY 1984 
supplementa l  a p p r o p r i a t i o n .  This FY 1985 budget r e q u e s t  is needed t o  p r o v i d e  t h e  ba l ance  o f  funding  t o  complete  

. c o n s t r u c t i o n .  

IMPACT OF DELAY: 

Delaying t h i s  funding  w i l l  p r even t  NASA from comple t ing  i n  a t i m e l y  manner, t h e  l o g i s t i c s  f a c i l i t y  c o n s t r u c t i o n  
T h i s  w i l l  d e t r i m e n t a l l y  .. impact K S C ' s  c a p a b i l i t y  t o  p r o c e s s  and l aunch  a t  planned begun w i t h  FY 1984 r e s o u r c e s .  

and p r o j e c t e d  STS f l i g h t  r a t e s .  
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PROJECT DESCRIPTION: 

T h i s  budget r e q u e s t  is f o r  t h e  second increment o f  funding f o r  c o n s t r u c t i o n  of  an approximate ly  265,000- 
s q u a r e  f o o t  l o g i s t i c s  f a c i l i t y  s o u t h  o f  t h e  Vehicle Assembly B u i l d i n g  (VAB). The f a c i l i t y  w i l l  be des igned 
t o  p rov ide  x ) O , o O O  s q u a r e  f e e t  o f  s t o r a g e  i n c l u d i n g  s h e l f  s t o r a g e ,  p a l l e t  and r a c k  s t o r a g e ,  automated s t o r a g e ,  
c o n d i t i o n e d  s t o r a g e  and secure s t o r a g e ;  25,000 s q u a r e  f e e t  f o r  r e c e i v i n g  and sh ipp ing ;  and 40,000 s q u a r e  feet  
o f  suppor t  a r e a s .  

The p r o j e c t  a l s o  i n c l u d e s  a POL s t o r a g e / h o l d i n g  a r e a ,  l o a d i n g  docks  and t r u c k  ramps, pa rk ing  f o r  vehic les ,  
n e c e s s a r y  road i n t e r s e c t i o n  m o d i f i c a t i o n s ,  and a r a i l  spur  ex tend ing  from t h e  e x i s t i n g  r a i l  l i n e ,  west o f  
C o n t r a c t o r  Road. 
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PROJECT COST ESTIMATE: 

The t o t a l  cost for  t h e  Launch Complex 39 L o g i s t i c s  F a c i l i t y  is  estimated a t  $20 m i l l i o n ,  i n c l u d i n g  p r e p a r a t i o n  
o f  f i n a l  d e s i g n .  T h i s  p r o j e c t  r e p r e s e n t s  t h e  second phase  o f  c o n s t r u c t i o n  funding  t o  complete  t h e  f a c i l i t y .  

U n i t  o f  U n i t  
Measure Q u a n t i t y  co s t  

Land Acquis i t ion. . . . . . . . . . . . .  ............................ I- --e --- 
Construction..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- --- --- 10,000,000 

Launch complex 39 l o g i s t i c s  f a c i l i t y  ( p h a s e  I1 1.. ...... LS --- --- 10,000,000 

Equipment ................................................ -- --- e-- --- 
F a l l o u t  S h e l t e r  (no t  feasible). . . . . . . . . . . . . . . . . . . . . . . . . . .  -- --- --- 

cos t  - 

Total.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,000,000 

LIST f,!' i ELATED GRAPHICS: 
--1-1 ~ 

F i g u r e  1 - L o c a t i o n  Plan 
F i g u r e  2 - Project S i t e  
F i g u r e  3 - S i t e  Layout 
F i g u r e  4 - F l o o r  Plan 

OTHER EQUIPMENT SUMMARY : 

A d d i t i o n a l  equipe 'eat  and f u r n i s h i n g s  w i l l  be r e q u i r e d  when t h i s  f a c i l i t y  i s  a c t i v a t e d .  A p o r t i o n  of t h e  
f a c i l i t y  w i l l  be c+ ipped  w i t h  an automated l o g i s t i c s  hand l i ng  system.  A d d i t i o n a l l y ,  equipment s u c h  a s  b i n s ,  

equipment  items w i l l  cost app rox ima te ly  $6,000,000 and w i l l  be funded from R&D and R&PM r e s o u r c e s .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding  i s  r e q u i r e d  t o  comple te  t h i s  p r o j e c t .  

., 
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LUNSTKUCTION OF FACILITIES 

FISCAL Y E A R  1985 ESTIMATES 
I 

PROJECT TITLE: 

INSTALLATION: John  F .  Kennedy Space  C e n t e r  

C o n s t r u c t i o n  of S o l i d  Rocke t  Booster Assembly and Refurb ishment  F a c i l i t y  

FY 1985 CoF ESTIMATE: $15,000,000 

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, F l o r i d a  

COGNIZANT HEADQUARTERS OFFICE : O f f  ice  o f  Space F1 i g  h t  

FY 1984 AND PRIOR Y E A R S  FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P1 ann i n g  
and Des ign  C o n s t r u c t i o n  T o t a l  

S p e c i f i c '  CoF funding.. . . . . . .  ............................... --- 13,450,000 13,450,000 .................................... C a p i t a l i z e d  i nves tmen t .  N /A N /A N /A 

T o t a l  .................................................... --- 13,450,000 13,450,000 . 

Design of t h e  S o l i d  Rocket Booster  (SRB) Assembly and Refurbishment  F a c i l i t y  w i l l  be p rov ided  by t h e  selected 
SRB Assembly and Refurbishment C o n t r a c t o r .  

SUMMARY PURPOSE A N D  SCOPE: 

T h i s  p r o j e c t  c o n t i n u e s  work funded i n  p r i o r  y e a r s  f o r  t h e  c o n s t r u c t i o n  of  an SRB Assembly and Refurbishment  
F a c i l i t y  a t  Kennedy Space Center. It w i l l  p r o v i d e  a c o n s o l i d a t e d  f a c i l i t y  which i s  s p e c i f i c a l l y  de s igned  f o r  
p r o d u c t i o n  flow l a y o u t  and c o n f i g u r a t i o n  for  e f f i c i en t  p r o c e s s i n g  o f  t h e  S o l i d  Rocket Booster  p r o p u l s i o n  system 
components t h a t  a r e  r e q u i r e d  t o  s u p p o r t  t h e  Space T r a n s p o r t a t i o n  System (STS) m i s s i o n  model. 
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PROJECT JUSTIFICATION 

The S o l i d  Rocket Booster (SRB) is o n e  of two pr imary  p r o p u l s i o n  sys tems  f o r  t h e  Space S h u t t l e .  After the  
S h u t t l e  l a u n c h  is comple ted ,  t h e  SRBs a r e  r e cove red  a t  sea and r e t u r n e d  t o  Hangar AF a t  KSC where the  expended 
SRB is c l e a n e d ,  d e s e r v i c e d ,  and d i s a s semb led .  The S o l i d  Rocket Motor (SRM) segment c a s i n g s  a r e  r e t u r n e d  t o  
t h e  manufac ture r  for  p r o c e s s i n g  and r e u s e .  A l l  o t h e r  components ( a f t  s k i r t  assemblies, T h r u s t  Vector Cont ro l  
(TVC) Sys tem,  fo rward  s k i r t  assemblies, f r u s t r u m s ,  and n o s e  cones )  are  r e f u r b i s h e d  a t  KSC. The TVC System i s  
dese rv i ced /d i s a semb led  a t  Hangar AF and t h e n  moved t o  Hangar N where it i s  r e p a i r e d ,  reassembled, and p r epa red  
fo r  i n s t a l l a t i o n  i n  t h e  a f t  s k i r t  assembly fo r  ho t  f i r e  t e s t i n g .  After i n i t i a l  c l e a n i n g  of  t h e  a f t  s k i r t  and 
o t h e r  major components a t  Hangar AF, t h e y  a r e  g r i t - b l a s t e d  and r e p a i n t e d  i n  t h e  SRB S u r f a c e  P r e p a r a t i o n  F a c i l i t y  
( B a s t i c  P a i n t )  b e f o r e  b e i n g  moved t o  t h e  reassembly  p o i n t s  c u r r e n t l y  i n  Hangar N and t h e  Vertical Assembly 
B u i l d i n g  (VAB)  low bay. 

A s  a r e su l t  of  d e t a i l e d  s t u d i e s  by NASA, i n d u s t r y  teams, and i n d u s t r i a l  c o n s u l t a n t s ,  t h e  e x i s t i n g  V A B  low 
bay  SRB p roce s s ing  f a c i l i t i e s  were found t o  be i n e f f i c i e n t ,  c o s t l y  t o  o p e r a t e ,  and unab l e  t o  s a t i s f y  f l i g h t  
r a t e  s c h e d u l e s  beyond app rox ima te ly  16 p e r  y e a r .  T h i s  new f a c i l i t y  w i l l  p r o v i d e  a c o n s o l i d a t e d  and s p e c i f i c a l l y  
de s igned  p r o d u c t i o n  f l o w  l a y o u t  t o  promote e f f i c i e n c y  i n  f l i g h t  hardware  p r o c e s s i n g  and meet t h e  p lanned  f l i g h t  
r a t e s .  Only t h e  Hangar AF Complex which i n c l u d e s  t h e  SRB d i s a s semb ly  f a c i l i t i e s ,  t h e  TVC dese rv i c ing /d i s a s semb ly ,  
and b s t i c  P a i n t  f a c i l i t y  w i l l  be r e t a i n e d .  

The f i rst  phase  of funding  for  t h i s  proposed f a c i l i t y  was prov ided  fo r  by Congress  i n  an FY 1984 Supplementa l  
Approp r i a t i on .  T h i s  FY 1985 budget  r e q u e s t  w i l l  p r o v i d e  t h e  second increment  o f  funding  which i s  needed t o  
comple te  t h e  f a c i l i t y .  

IMPACT ‘OF DELAY : 

C o n s t r u c t i o n  of t h e  SRB Assembly and Refurbishment  F a c i l i t y  was s t a r t e d  w i t h  p r i o r  y e a r  resources t o  p r o v i d e  
t h e  c a p a b i l i t y  t o  d e l i v e r  t h e  first f l i g h t  a r t i c l e s  scheduled  for  STS-39. The mission model r e q u i r e s  STS-39 
SRB’s t o  be t h e  f i r s t  f l i g h t  a r t i c l e s  from t h e  new f a c i l i t y .  Such a s c h e d u l e  i s  e s s e n t i a l  t o  meet ing  c u r r e n t l y  
p lanned  f l i g h t  ra tes .  To a s s u r e  t h a t  t h i s  f a c i l i t y  is a v a i l a b l e  i n  s u f f i c i e n t  time t o  be checked o u t ,  a c t i v a t e d ,  
and s t a r t ed  up t o  s u p p o r t  t h e  h i g h e r  f l i g h t  r a t e s ,  t h i s  p r o j e c t  must  be completed w i t h  FY 1985 CoF r e s o u r c e s .  

PROJECT DESCRIPTION: 

The SRB Assembly and Refurbishment  F a c i l i t y  w i l l  be de s igned  by t h e  s e l e c t e d  SRB p roce s s ing  contrac tor .  The 
f a c i l i t y  w i l l  i n c l u d e  manufac tur ing  and a d m i n i s t r a t i v e  a r e a s ;  p a i n t ,  o i l  and l u b r i c a n t s  (POL) s t o r a g e  for  
v o l a t i l e  and flammable l i q u i d s ;  and a hazardous  waste b u i l d i n g  for temporary  s t a g i n g  of  hazardous  was te  p r i o r  
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FISCAL YEAR 1985 ESTIMATES 

SUMMARY 

SPACE SHUTTLE PAYLOAD FACILITIES 

Of f i ce  of  Space F l i g h t :  

Construct ion of  Addit ions To Cargo Hazardous Serv ic ing  F a c i l i t y ,  
Kennedy Space Center..................................................... 

Amount Page No. 

4,600,000 CF 3-1 

Off i ce  of  Aeronaut ics  and - Space Technology: 

Construct ion of Biomedical Research F a c i l i t y ,  Ames 
Research Center.......................................................... 2,100,000 CF 3-10 

Total.................................................................... 6,700,000 
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FISCAL YEAR 1985 ESTIMATES 

PROJECT TITLE: C o n s t r u c t i o n  o f  A d d i t i o n s  t o  Cargo Hazardous S e r v i c i n g  F a c i l i t y  

INSTALLATION: John F .  Kennedy Space  C e n t e r  

FY 1985 CoF ESTIMATE: $4,600,000 
I 

LOCATION OF PROJECT: John F. Kennedy Space Cen te r ,  Brevard County, F l o r i d a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  of Space F l i g h t  

FY 1984 AND PRIOR YEARS F U N D I N G :  The  fo l l owing  p r i o r  y e a r s  funding  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P 1  ann ing  / 

and Design Con st r u c t  i on T o t a l  

S p e c i f i c  CoF funding ....................................... 1,058,000 9 , 000, 000 10,058,000 
C a p i t a l i z e d  i nves tmen t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A --- --- 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,058,000 9,000,000 10,058,000 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p rov ides  a d d i t i o n a l  c a p a b i l i t i e s  f o r  p r o c e s s i n g  l a r g e  hazardous  ca rgo  i n  suppo r t  of  t h e  Space 
Transportation System (STS),  
e x p l o s i v e  ordnance f o r  v e r t i c a l  pay loads  o f  t h e  maximum size  planned f o r  f l i g h t  on t h e  STS O r b i t e r s .  
p r o j e c t  w i l l  add an a i r l o c k ,  c o n s t r u c t  a c o n c r e t e  pad i n  f r o n t  o f  t h e  a i r l o c k ,  p rov ide  a d d i t i o n a l  s i t e  p r e p a r a t i o n  
work, and c o n s t r u c t  a c o n t r o l  b u i l d i n g .  
i n c r e a s e d  from t h e  p r e s e n t  four  pay loads  per year  t o  e i g h t .  

The e x i s t i n g  f a c i l i t y  p rov ides  t h e  c a p a b i l i t y  t o  s a f e l y  l oad  p r o p e l l a n t s  and 
T h i s  

These a d d i t i o n s  w i l l  a l l ow  t h e  payload p r o c e s s i n g  t h roughpu t  t o  be 
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T h i s  p r o j e c t  w i l l  complete  t h e  Cargo Hazardous S e r v i c i n g  F a c i l i t y .  The first phase  was i n c l u d e d  i n  the FY 
1984 CoF program. The FY 1984 p r o j e c t  p r o v i d e s  an e n v i r o n m e n t a l l y  c o n t r o l l e d  payload s e r v i c i n g  c e l l  f o r  
haza rdous  p r o c e s s i n g  of t h e  l a r g e s t  v e r t i c a l  c l a s s  p a y l o a d s  t h a t  can be c a r r i e d  i n  t h e  STS Or5iter ca rgo  bay. 
With t h i s  p r o j e c t ,  an a i r l o c k  w i l l  be p rov ided  t o  p r e s e r v e  t h e  s t r i n g e n t  con tamina t ion  c o n t r o l  i n t e g r i t y  o f  
t h e  service bay d u r i n g  e n t r a n c e / e x i t  o f  a pay load .  The planned c o n t r o l  b u i l d i n g  w i l l  p r o v i d e  an e n g i n e e r i n g  
s u p p o r t  f a c i l i t y ,  equipment rooms, SCAPE s u i t  changeou t ,  and payload c o n t r o l  rooms. T h i s  c o n t r o l  b u i l d i n g  
w i l l  p e r m i t  t h e  set up of t h e  communications and c o n t r o l  equipment a t  a sa fe  d i s t a n c e  from t h e  s e r v i c i n g  c e l l .  
A f t e r  t h e  haza rdous  p r o c e s s i n g  i s  completed,  u n r e s t r i c t e d  u s e  o f  t h i s  equipment can be c o n t i n u e d  f o r  m a i n t a i n i n g  
payload communications and c o n f i g u r a t i o n  c o n t r o l  t h r o u g h  l aunch .  Without t h i s  c a p a b i l i t y ,  t h e  s e r v i c i n g  c e l l  
cou ld  n o t  be used immediate ly  t o  p r o c e s s  a new payload because  o f  t h e  p h y s i c a l  p r e s e n c e  and u s a g e  of  t h e  
p r e v i o u s  p a y l o a d ' s  communications equ ipnen t  . The c o n t r o l  b u i l d i n g  i s  a l s o  an e s s e n t i a l  r equ i rement  f o r  remote 
c o n t r o l  and s a f e t y  m o n i t o r i n g  d u r i n g  haza rdous  p r o c e s s i n g .  

IMPACT OF DELAY: 

Delay would r e s u l t  i n  t h e  i n a b i l i t y  o f  KSC t o  e f f i c i e n t l y  p r o v i d e  t h e  s t r i n g e n t  env i ronmenta l  c o n d i t i o n s  and 
A c o n t r o l  b u i l d i n g  c o n t r o l  n e c e s s a r y  t o  p r o t e c t  t h e  pay loads  be ing  p rocessed  i n  t h e  haza rdous  s e r v i c i n g  c e l l .  

d e l a y  would impact  t h e  safe  o p e r a t i o n  o f  t h e  s e r v i c i n g  c e l l  and r e q u i r e  c o n t i n u e d  u s e  o f  t h e  s e r v i c i n g  c e l l  
f o r  communications and c o n f i g u r a t i o n  c o n t r o l  a f t e r  a payload is p r o c e s s e d .  T h i s  would l i m i t  t h e  p r o c e s s i n g  
t h r o u g h p u t  t o  a r a t e  o f  four  pay loads  per  y e a r ,  which is i n s u f f i c i e n t  t o  meet p r o j e c t e d  r e q u i r e m e n t s .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p r o v i d e s  f o r  c o n s t r u c t i o n  o f  a 90- foot  h i g h  bay e n t r a n c e  a i r l o c k  o f  a p p r o x i m a t e l y  4,000 s q u a r e  
f e e t ,  and t h e  c o n s t r u c t i o n  o f  a s i n g l e- s t o r y  c o n t r o l  b u i l d i n g  e n c l o s i n g  a p p r o x i m a t e l y  9,500 s q u a r e  feet w i t h  
two payload c o n t r o l  rooms and s u p p o r t i n g  e n g i n e e r i n g  and s h o p  s p a c e .  The a i r l o c k  w i l l  p r o v i d e  a c l a s s  100,000 
c l e a n  room atmosphere  f o r  ca rgo  o p e r a t i o n s .  A door approx imate ly  35 f e e t  w i d e  by 75 fee t  h i g h  w i l l  be p rov ided  
t o  accommodate t h e  c a r g o  c a n i s t e r  i n  a v e r t i c a l  p o s i t i o n  on i t s  t r a n s p o r t e r .  Also p rov ided  i n  t h i s  p r o j e c t  
is a 35-foot h i g h  s teel  frame payload t r a n s p o r t e r  shed c o v e r i n g  6,600 s q u a r e  f e e t ,  and two 16- foot h i g h  s t e e l  
frame t a n k e r  s h e d s ,  each c o v e r i n g  a p p r o x i m a t e l y  1,000 s q u a r e  f e e t .  
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U n i t  o f  Unit 
c o s t  c o s t  - Measure Q u a n t i t y  - 

Land Acqu i s i t i on  -- ......................................... 
Construct ion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- -e- --- 4,600 ,-090 

Building ............................................... SF 9,486 152.00 1,442,000 
A i r l o c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SF 4,000 471.00 1,884,000 

291 ,000 
Tanker sheds........................................... SF 2,000 59.00 11 8,000 

Sitework.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SY 8,250 90.06 743 9 000 
Transpor te r  shed.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SF 6 ,  €00 44.09 

Krypton storage.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SF 120 183.33 22,000 
Antenna tower.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS -- - 100,000 

--- , --- --- Equipment. -- ............................................... 
F a l l o u t  S h e l t e r  (no t  feasible). . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total................................................................................. 

LIST OF RELATED GRAPHICS: 

4,600,000 

Figure  1 - Locat ion Plan 
F igure  2 - S i t e  Plan 
F igure  3 - S i t e  Layout 
F igure  4 - Per spec t ive  ( o f  service bay and a i r l o c k )  
F igure  5 - Floor  Plan (o f  c o n t r o l  bu i ld ing )  
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R&D f u n d i n g  for  e l ec t r i ca l  t e r m i n a l  equipment ,  i n t e r f a c e  p a n e l s ,  o p e r a t i o n a l  t e l e v i s i o n ,  o p e r a t i o n a l  in te rcom 
sys tem,  and a n t e n n a s  w i l l  be  r e q u i r e d  i n  t h e  amount o f  $990,000. 

F U T U R E  C O F  F U N D I N G  R E Q U I R E D  T O  COMPLETE T H I S  P R O J E C T :  

N o  f u t u r e  CoF funding  is r e q u i r e d  t o  comple te  t h i s  p r o j e c t .  

I 
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CONSTRUCTION OF FACIL 

FISCAL Y E A R  1985 ESTIMATES 

PROJECT TITLE: C o n s t r u c t i o n  o f  Biomedical  Research  F a c i l i t y  

INSTALLATION : Ames Research  C e n t e r  

LOCATION OF PROJECT: Mof fe t t  F i e l d ,  San t a  C la r a  County, C a l i f o r n i a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Ae ronau t i c s  and Space Technology 

FY 1984 AND P R I O R  YEARS FUNDING: The fo l l owing  p r i o r  y e a r s  funding  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF funding. . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  191,300 55 1,000 742 , 300 
C a p i t a l i z e d  inves tment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A 2 ,336,286 2,336,286 

Total.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  191,300 2,887,286 3,078,586 

SUMMARY PURPOSE AND SCOPE: 

Ames Research Center ( A R C )  has  been d e s i g n a t e d  a s  t h e  NASA l e a d  c e n t e r  f o r  a l l  animal expe r imen t s  f o r  t h e  
Space Lab Program. 
and r e s e a r c h  p e r  a broad spectrum o f  b iomedica l  d i s c i p l i n e s .  Cur ren t  l a b o r a t o r y  and suppo r t  f a c i l i t i e s  
a s s o c i a t e d  with t h e  ARC Animal Care F a c i l i t y  (ACF) a r e  a makesh i f t  c o l l e c t i o n  o f  ag ing  t r a i l e r s  t h a t  a r e  
expens ive  t o  m a i n t a i n ,  u n s i g h t l y ,  and subs t anda rd  f o r  animal  c a r e  and o c c u p a t i o n a l  s a f e t y .  . Thi s  p r o j e c t  
p rov ides  f o r  t h e  c o n s t r u c t i o n  o f  a 21,000 s q u a r e  f o o t  b u i l d i n g  t o  r e p l a c e  t h e  c u r r e n t  t r a i l e r  complex ( F i g u r e s  
1 and 2 ) .  

I n  a d d i t i o n  t o  t h i s  s p e c i f i c  l i f e  science e f f o r t ,  ARC c o n d u c t s  a e ro space  expe r imen ta t i on  
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PROJECT JUSTIFICATION: 

The c u r r e n t  t r a i l e r  complex a t  Eu i ld ing  N-236 is a hodgepodge arrangement of trai lers purchased i n  the  
f o r  o t h e r  programs. These t r a i l e r s  are now used f o r  l a b o r a t o r i e s ,  animal hous ing ,  animal food and bedding 
s t o r a g e ,  o f f i c e s ,  and s e r v i c e  a r e a s .  Due t o  t h e  l i m i t a t i o n s  o f  t r a i l e r s  and their  ag ing  c o n d i t i o n ,  t h i s  
f a c i l i t y  i s  inadequa t e  f o r  meet ing N A S A ' s  c u r r e n t  key needs  and i s  expens ive  t o  ma in t a in .  The h i g h e s t  c o s t  
a s p e c t s  a r e  ma in t a in ing  i n d i v i d u a l  t r a i l e r  h e a t i n g  and c o o l i n g  systems and r e p a i r  o f  l e a k i n g  r o o f s .  Cons t ruc t i on  
o f  an adequa t e  f a c i l i t y  t o  r e p l a c e  t h e  t r a i l e r  complex w i l l  s a v e  h igh  maintenance and r e p a i r  c o s t s  a s  w e l l  a s  
p rov ide  t h e  n e c e s s a r y  f l ex ib l e  and e f f i c i e n t  c a p a b i l i t y  t o  meet v i t a l  r equ i r emen t s  o f  t h e  Life Sc i ences  Program. 
The new b u i l d i n g  w i l l  p rov ide  needed l a b o r a t o r y  space  t o  meet f l i g h t  and r e s e a r c h  program p r i o r i t i e s  and ACF 
suppor t  f a c i l i t i e s  c o n s i s t e n t  w i t h  humane animal  c a r e  r equ i r emen t s .  

The f a c i l i t y  w i l l  be used by f l i g h t  program i n v e s t i g a t o r s ,  in-house r e s e a r c h  p e r s o n n e l ,  and s u p p o r t  f o r  t h e  
ACF. It w i l l  p r o v i d e  l a b o r a t o r y  c a p a b i l i t y  t o  conduct  ground-based s t u d i e s  l e a d i n g  t o  and i n  suppo r t  o f  f l i g h t  
expe r imen t s .  The f a c i l i t y  w i l l  a l s o  p rov ide  needed space  f o r  A R C  r e s e a r c h  pe r sonne l  p r e s e n t l y  housed i n  t h e  
over-crowded b i o s c i e n c e  l a b o r a t o r y .  R e l o c a t i n g  t o  t h e  new r e s e a r c h  b u i l d i n g ,  i n  c l o s e  p rox imi ty  t o  t h e  ACF, 
w i l l  g r e a t l y  enhance NASA's a b i l i t y  t o  o b t a i n  and keep a c c r e d i t a t i o n  f o r  animal  c a r e  and use, and improve t h e  
q u a l i t y  of  animal  r e s e a r c h .  

IMPACT OF DELAY: 

T h i s  p r o j e c t  is r e q u i r e d  a t  t h e  e a r l i e s t  d a t e  p o s s i b l e  because  t h e  subs t anda rd  c o n d i t i o n s  and r a p i d  
d e t e r i o r a t i o n  o f  t h e  current t r a i l e r  complex w i l l  impai r  t h e  e f f e c t i v e  meet ing o f  m i l e s t o n e s  o f  f l i g h t  and 
r e s e a r c h  programs. 

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p rov ides  f o r  t h e  c o n s t r u c t i o n  o f  app rox ima te ly  21,000 s q u a r e  feet o f  l a b o r a t o r y  and s u p p o r t  
f a c i l i t i e s  t o  r e p l a c e  18 o b s o l e t e  t r a i l e r s  and 1 env i ronmenta l  chamber. The f a c i l i t y  w i l l  i n c l u d e  6,700 s q u a r e  
feet o f  suppo r t  f a c i l i t y  space  and 10,500 s q u a r e  feet  o f  r e s e a r c h  l a b o r a t o r y  and o f f i c e  space .  The proposed 
b u i l d i n g  w i l l  be l o c a t e d  s o u t h  o f  and a d j a c e n t  t o  t h e  e x i s t i n g  ACF where t h e  subs t anda rd  t r a i l e r s  a r e  now 
l o c a t e d .  
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PROJECT COST ESTIMATE: 

Th i s  c o s t  e s t i m a t e  i s  based on a p r e l i m i n a r y  eng inee r ing  r e p o r t .  

Uni t  o f  Uni t  t 
Measure Q u a n t i t y  - c o s t  c o s t  

--- --- --e --- Land A c q u i s i t i o n . .  ....................................... 
I- Construction............................................. --- 2,100,000 

LS --- --- 240,000 
Architectural /s tructural . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SF 21,000 63.80 1,340,000 

SF 21,000 12.85 270,000 Mechanical............................................. 250,000 

S i t e  p r e p a r a t i o n .  ...................................... 
Electrical............................................. SF 21,000 11.90 

-- Equipment ................................................ 
--- --- I- --- F a l l o u t  S h e l t e r  (not feasible)........................... 

2,100,000 Total................................................................................. 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  Plan 
F i g u r e  2 - F l o o r  Plan 

OTHER EQUIPMENT SO MMARY : 

No o t h e r  equipment is r e q u i r e d  t o  complete  t h i s  p r o j e c t .  

FUTURE CoF ESTIMATED F U N D I N G  REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding i s  r e q u i r e d  t o  complete  t h i s  p r o j e c t .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION O F  F A C I L I T I E S  

FISCAL, YEAR 1985 ESTIMATES 

SUMMARY 

GODDARD S P A C E  F L I G H T  CENTER 

O f f i c e  of Space Tracking and D a t a  Systems: 

C o n s t r u c t i o n  of A d d i t i o n  to the N e t w o r k  C o n t r o l  C e n t e r  ....................... 
A m o u n t  

2,200,000 

CF 4 

Page N o .  
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LOCATION PLAN 

CF 4-1 FIGURE 1 



- 
FISCAL YEAR 1985 ESTIMATES 

PROJECT TITLE: Construction of Addi t ion  t o  t h e  Network Con t ro l  Center 

INSTALLATION: Goddard Space F l i g h t  Center 

FY 1985 CoF ESTIMATE: $2,200,000* 

*NOTE: This is t h e  NASA portion o f  a j o i n t l y  funded NASA/DOD f a c i l i t y  p r o j e c t .  

LOCATION OF PROJECT: Greenbel t ,  Prince George1 s County, Maryland 

COGNIZANT HEADQUARTERS OFFICE: Office o f  Space Tracking and Data Systems 

FY 1984 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  years funding i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P1 ann i ng 
and Design Cons t ruc t ion  T o t a l  

S p e c i f i c  CoF flunding....................................... **164,000 --- 164,000 
N /A 1,481,620 1,481,620 C a p i t a l i z e d  investment..................................... 

Total.................................................... 

**Note: N A S A ' s  portion of planning and des ign .  

SUMMARY PURPOSE AND SCOPE: 

164,000 1,481,620 1,645,620 

Th i s  p r o j e c t  p rovides  f o r  t h e  c o n s t r u c t i o n  of a two- story 32,000-square f o o t  a d d i t i o n  t o  t h e  Network Control  
Center (NCC) r equ i r ed  f o r  t h e  Tracking and Data Relay S a t e l l i t e  System (TDRSS). This  a d d i t i o n  is neces sa ry  
t o  provide  essent ial  equipment and work space f o r  t e c h n i c a l  and suppor t  func t ions  f o r  NASA and t h e  Department 
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The project is sponsored  j o i n t l y  by NASA and t h e  United S t a t e s  A i r  Force (USAF) a t  a t o t a l  estimated cost 
of $5,700,000. NASA w i l l  p r o v i d e  $2,200,000 and t h e  USAF w i l l  p r o v i d e  $3,500,000. NASA and t h e  USAF will 
share i n  t h e  p l a n n i n g  and d e s i g n  costs by p r o v i d i n g  $164,000 and $240,000 r e s p e c t i v e l y .  T i t le  t o  t h i s  f a c i l i t y  
a d d i t i o n  w i l l  be v e s t e d  wi th  NASA (GSFC). 

PROJECT JUSTIFICATION: 

The TDRSS is assuming t r a c k i n g ,  command, and d a t a  a c q u i s i t i o n  s u p p o r t  f u n c t i o n s  p r e v i o u s l y  p rov ided  by t h e  
S p a c e f l i g h t  T rack ing  and Data Network (STDN) for low ear th  o r b i t i n g  s p a c e c r a f t .  The NCC a t  B F C  i s  a c r i t i c a l  
e lement  i n  TDRSS o p e r a t i o n s ,  p r o v i d i n g  24 hours pe r  day ,  7 days  p e r  week s c h e d u l i n g  for i n d i v i d u a l  s p a c e c r a f t  
s u p p o r t  and o n- l i n e  c o n t r o l  of t h e  TDRSS t o  meet u s e r  r equ i r emen t s .  
s u p p o r t  as well as s c i e n t i f i c  and other pu rposes .  T h i s  s c h e d u l i n g  and c o n t r o l  f u n c t i o n  i n v o l v e s  complex 
computer o p e r a t i o n s ,  suppor t ed  by  e x t e n s i v e  computer software deve lopnen t  and main tenance .  

These r e q u i r e m e n t s  i n c l u d e  emergency 

Developnent  of t h e  NCC from i n c e p t i o n  t o  t h e  c u r r e n t  c o n f i g u r a t i o n  now needed for  f u l l  and s e c u r e  TDRSS 
o p e r a t i o n s  has  led  t o  r e q u i r e m e n t s  for a d d i t i o n a l  f a c i l i t y  space .  The n e c e s s a r y  equipment h a s  overcrowded t h e  
p r e s e n t  f a c i l i t y  and exceeded t h e  e l e c t r i c a l  power and a i r  c o n d i t i o n i n g  c a p a b i l i t y .  S i m i l a r l y ,  added s u p p o r t  
for DOD o p e r a t i o n s  has i n c r e a s e d  i n  complex i ty ,  and now i n v o l v e s  more f u n c t i o n s  t h a t  must be  c o n t a i n e d  w i t h i n  
t h e  secure NCC enve lope .  
space r e q u i r e m e n t s  t o  be provided  by t h i s  project a r e  based on t h e  a c t u a l  computer systems and related equipment  
t o  be i n s t a l l e d ,  t h e  l e v e l  of securi ty  r e q u i r e d  by DOD a c t i v i t i e s ,  t h e  s u p p o r t i n g  u t i l i t y  s y s t e m s  needed fo r  
t h e  equipment ,  and t h e  n e c e s s a r y  l e v e l  of redundancy  a p p r o p r i a t e  for u n i n t e r r u p t e d  TDRSS m i s s i o n  s u p p o r t  
o p e r a t i o n s .  

DOD s e c u r i t y  r e q u i r e m e n t s  n e c e s s i t a t e  a d d i t i o n a l  s p a c e  a d j a c e n t  t o  t h e  NCC. The 

IMPACT OF DELAY: 

T h i s  a d d i t i o n  must be c o n s t r u c t e d  i n  FY 1985 t o  p r o v i d e  t h e  rel iable u t i l i t y  s u p p o r t  for e s s e n t i a l  NCC s y s t e m s  
t h a t  are r e q u i r e d  by May 1986, and t o  p r o v i d e  needed space for s u p p o r t  functions t h a t  must be l o c a t e d  i n  t h e  
NCC secure areas by t h a t  time. Delay of construction would p r e c l u d e  e s t a b l i s h i n g  t h e  rel iable TDRSS o p e r a t i o n a l  
c a p a b i l i t y  when r e q u i r e d ,  and impede NCC sys tem s u p p o r t  ac t iv i t ies  t h a t  must be e s t a b l i s h e d  w i t h i n  t h e  DOD 
secure area. 

CF 4-3 

.,A 



This p r o j e c t  w i l l  p r o v i d e  for t h e  c o n s t r u c t i o n  of a 32,000- square fo 

(ADPE) s t a g i n g ,  NCC m a t e r i a l s  e n t r y  and e x i t  h a n d l i n g ,  equipment main tenance ,  A W E  hardware  s u p p o r t ,  l o g i s t i c s  
for c r i t i c a l  s p a r e  p a r t s  and s u p p l i e s ,  mechan ica l  and e l e c t r i c a l  b u i l d i n g  equipment ,  and f a c i l i t i e s  o p e r a t i o n s  
s u p p o r t .  

The second f loor  w i l l  p r o v i d e  space  for computer sys t ems  deve lopnen t ,  documenta t ion  s t o r a g e ,  s e c u r e  t e x t  
p r o c e s s i n g ,  secure tape s t o r a g e ,  o p e r a t i o n s  r e f e r e n c e s  and p l a n n i n g ,  o p e r a t i o n s  management, s o f t w a r e  s u p p o r t ,  
and mechan ica l ,  e lectr ical  and t e l e p h o n e  equipment .  Cable duc tbanks  w i l l  be ex tended  from t h e  e x i s t i n g  duc tbank 
network and t h e  u t i l i t i e s  w i l l  be provided  from a v a i l a b l e  sys tems.  
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d r i l l e d  c a i s s o n  founda t ion  system. The first f l o o r  w i l l  p r o v i d e  space  f o r  au toma t i c  d a t a  p r o c e s s i n g  equipment 
(AWE) s t a g i n g ,  NCC materials e n t r y  and e x i t  h a n d l i n g ,  equipment main tenance ,  ADPE hardware  s u p p o r t ,  l o g i s t i c s  
for c r i t i c a l  s p a r e  p a r t s  and s u p p l i e s ,  mechanica l  and e l e c t r i c a l  b u i l d i n g  equipment ,  and f a c i l i t i e s  o p e r a t i o n s  
s u p p o r t .  

The second floor w i l l  p r o v i d e  space  f o r  computer sys t ems  deve lopnen t ,  documenta t ion  s t o r a g e ,  s e c u r e  t e x t  
p r o c e s s i n g ,  secure t a p e  s t o r a g e ,  o p e r a t i o n s  r e f e r e n c e s  and p l a n n i n g ,  o p e r a t i o n s  management, s o f t w a r e  s u p p o r t ,  
and mechan ica l ,  e l e c t r i c a l  and t e l e p h o n e  equipment .  Cable duc tbanks  w i l l  be ex tended  from t h e  e x i s t i n g  duc tbank 
network and t h e  u t i l i t i e s  w i l l  be provided  from a v a i l a b l e  sys t ems .  
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Measure Quantity cost - cost - 
--- --- --- Land Acquisition......................................... -- 

C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- --- --- 
U t i l i t i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S i t e ~ r k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A r c h i t e c t u r a l / s t r u c t u r a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mechanical............................................. 
Electri.cal............................................. 
Fire ~ o t e c t i o n . .  ...................................... 

LS 
LS 
SF 
SF 
SF 
SF 

-- E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-- . Fal lout  S h e l t e r  (not f e a s i b l e ) . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I- 

32,000 
32,000 

32,000 
32, ooo 

--- 720,000 
e-- 115,000 

77.50 2,480,000 
38.75 1,240,000 

916,000 28.63 
22 9,000 7.16 

--- 

Total.........................................................,....................,,. 5,700,000 

NASA Funding ( t h i s  budget reques t ) .  .................................... 2,200,000 
USAF Funding...................................,....................... 3,500,000 
Total.................................................................. 5,700,000 

LIST OF RELATED GRAPHICS: 

Figure 1 - Project Location Plan 
Figure 2 - S i t e  Plan 
Figure 3 - First Floor Plan 
Figure 4 - Second Floor Plan 
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FUTURE CoF ESTIMATE FUNDING REQUIRED TO COWLETE THIS PROJECT: 

No future CoF funding is  required t o  complete t h i s  project. 
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FISCAL YEAR 1985 ESTIMATES 

1 SUMMARY 

JET PROPULSION LABORATORY 

Page No. Amount 
Office of Space Science and Applicat ions:  

Construction of Earth and Space Science L a b o r a t o r y . . . . . . . . . . . . . . . . . . . . . . .  12,200,000 CF 5-1 
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FISCAL Y E A R  1985 ESTIMATES 

PROJECT TITLE: C o n s t r u c t i o n  o f  E a r t h  and S p a c e  Science L a b o r a t o r y  

I N  STALLATION: J e t  P r o p u l s i o n  L a b o r a t o r y  

FY 1985 CoF ESTIMATE: $12,200,000 

LOCATION OF PROJECT: La Canada- F l in t r i dge ,  Los Angeles County, C a l i f o r n i a  

COGNIZANT HEADQUARTERS OFFICE: Office o f  Space Sc i ence  and A p p l i c a t i o n s  

FY 1984 AND PRIOR YEARS FUNDING: The fo l l owing  p r i o r  y e a r s  funding  i s  related t o  t h i s  p r o j e c t :  

P1 ann i n  g 
and Des ign  C o n s t r u c t i o n  T o t a l  

Specific CoF f l m d i n g .  ...................................... 940,000 
C a p i t a l i z e d  investment.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A 

Total..................,.................................. 940,000 

SUMMARY PURPOSE AND SCOPE: 

940,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  an E a r t h  and Space Sc i ence  Labo ra to ry  a t  t h e  Jet R o p u l s i o n  
L a b o r a t o r y  ( J P L ) .  T h i s  f a c i l i t y  is r e q u i r e d  t o  house t h e  equipment and a c t i v i t i e s  o f  295 s c i e n t i f i c ,  e n g i n e e r i n g  
and o t h e r  p e r s o n n e l  working on r a p i d l y  expanding r a d a r ,  o c e a n s ,  and e l e c t r o n i c  component deve lopnent  and tes t  
programs. The b u i l d i n g  w i l l  be a two- story  structure o f  app rox ima te ly  90,000 s q u a r e  feet composed of l a b o r a t o r y ,  
computer ,  t e s t ,  and a s s o c i a t e d  t e c h n i c a l  s u p p o r t  space .  It w i l l  p r o v i d e  f a c i l i t i e s  t o  accommodate imminent 
program expans ions  and r e q u i r e d  improved c o n d i t i o n s  f o r  t h e  deve lopnent  , t e s t i n g  and e v a l u a t i o n  o f  un ique  
s p a c e c r a f t  component sys tems .  
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Imaging Radar ( S I R ) ,  t h e  Venus Radar Mapper ( V R M )  , Ocean Data Archives ,  and other a c t i v i t i e s  i n  the developnent  
p r o c e s s .  In  a d d i t i o n ,  s p a c e c r a f t  d e s i g n  r equ i r emen t s  have placed an i n c r e a s e d  demand on t h e  developnent  tes t  
and i n t e g r a t i o n  of mic ro- e lec t ron ic  sys t ems  u s i n g  l a r g e  s c a l e  ( L S I ) ,  v e r y  l a r g e  scale (VLSI)  and v e r y  h igh  
speed i n t e g r a t e d  c i r cu i t s  (VHSIC). The a p p l i c a t i o n  of these  complex and unique  e l e c t r o n i c  components i n  
s p a c e c r a f t  sy s t ems  r e q u i r e s  research and e v a l u a t i o n  which exceeds  t h e  p r e s e n t  c a p a b i l i t i e s  o f  JPL, o t h e r  NASA 
centers, and i n d u s t r y .  

Succes s fu l  accomplishment of  r a d a r  and ocean program a c t i v i t i e s  i n v o l v e s  an i n c r e a s e  i n  pe r sonne l  from 128 
t o  about  230 by 1986 w i t h  a budget  i n c r e a s e  i n  e x c e s s  of $50.0 m i l l i o n .  I n  a d d i t i o n ,  $3.0 m i l l i o n  o f  i n s t r u m e n t s  
and test  sys t ems  t o  suppor t  t h e  demanding tes t  and a n a l y s i s  r equ i r emen t s  o f  VRM, SIR and f u t u r e  s p a c e c r a f t  
sy s t ems  are b e i n g  a c q u i r e d .  This equipment r e q u i r e s  s t r i n g e n t  t e m p e r a t u r e  and humidi ty  c o n t r o l l e d  envi ronment ,  
c l e a n  rooms, and e l ec t ros t a t i c  p r o t e c t i o n  for e f f e c t i v e  o p e r a t i o n .  

P r e s e n t l y  these s p a c e c r a f t  deve lopnent  a c t i v i t i e s  are i n a d e q u a t e l y  housed i n  more t han  t e n  b u i l d i n g s  and 
trailers which a re  scat tered abou t  t h e  l a b o r a t o r y .  The e x i s t i n g  space  i s  over-crowded and cannot  be economica l ly  
expanded t o  accommodate t h e  n e c e s s a r y  t e s t  and da ta  a n a l y s i s  equipment t h a t  is be ing  a c q u i r e d ,  and it cannot  
be modified f o r  adequate  c l ean  room environment  and t e m p e r a t u r e  and humidi ty  c o n t r o l .  Co loca t ion  of r a d a r ,  
o c e a n s ,  and e l e c t r o n i c  component development pe r sonne l  w i l l  f a c i l i t a t e  i n f o r m a t i o n  exchange,  e l i m i n a t e  
d u p l i c a t i o n  of f a c i l i t i e s ,  and reduce  a d m i n i s t r a t i v e  costs .  

S i t e  c o n d i t i o n s  a t  JPL  a r e  such  t h a t  a two- story  l a b o r a t o r y  o f  t h i s  s ize  w i t h  computers  and test  equipment 
on t h e  first l e v e l  and s u p p o r t i n g  f u n c t i o n s  on t h e  second l e v e l  i s  t h e  most c o s t  e f f e c t i v e  d e s i g n  f o r  s a t i s f y i n g  
t h e  r equ i r emen t .  

IWACT OF DELAY 

Delay i n  p r o v i d i n g  t h i s  p r o j e c t  w i l l  s e r i o u s l y  impact t h e  expans ion  o f  t h e  v i t a l  radar  and oceanography 
a c t i v i t i e s  and s e r i o u s l y  a f fec t  t h e  a b i l i t y  of JPL  t o  respond t o  developnent  and e v a l u a t i o n  of t h e  s o p h i s t i c a t e d  
e l e c t r o n i c  s y s t e m s  t h a t  are r e q u i r e d  for  f u t u r e  s p a c e c r a f t .  
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- 
1 ) .  
l i g h t i n g .  

S i t e  development work i n c l u d e s  ex tend ing  t h e  e x i s t i n g  u t i l i t i e s  t o  the  bu i ld ing- , -pav ing ,  and e x t e r i o r  

The b u i l d i n g  will be o f  s teel  frame c o n s t r u c t i o n  w i t h  a meta l  roo f  deck and a r e i n f o r c e d  c o n c r e t e  s l a b  on 
g rade .  The first f l o o r  will i n c l u d e  e l e c t r o n i c s ,  test l a b o r a t o r i e s ,  and computer ,  d a t a  p r o c e s s i n g  and s i m u l a t i o n  
s p a c e s .  The second f l o o r  w i l l  accommodate LSI, VLSI, and VHSIC t e s t  l a b o r a t o r i e s ,  r a d a r  d a t a  a r c h i v e s  and 
a n a l y s i s  l a b o r a t o r y ,  and t e c h n i c a l  s u p p o r t  s p a c e .  The l a b o r a t o r i e s  w i l l  be provided w i t h  p r e c i s e  t empera tu re  
and humid i ty  c o n t r o l s .  Two h i g h  bay l a b o r a t o r i e s  and t h e  mechanical  and e l e c t r i c a l  equipment rooms a r e  a l s o  
i n c l u d e d .  An overhead raceway d i s t r i b u t i o n  system f o r  t e l e p h o n e ,  computer ,  and d a t a  communications s y s t e m s  
w i l l  be p rov ided .  S p e c i a l  sys t ems  i n c l u d e  a p p r o p r i a t e  s h i e l d i n g ,  approx ima te ly  20,000 s q u a r e  f e e t  o f  computer 
f l o o r i n g ,  necessary e l e c t r o n i c  grounding,  and h e a t  exhaust  sys t ems  f o r  t h e  computer equipment.  
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Unit  of  Uni t  
c o s t  - Measure Q u a n t i t y  c o s t  

--- --- -- _-- Land Acqu i s i t ion . . . . . . .  .................................. 
-- -- - 12,200,000 Construct ion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

--- --- S i t e ~ r k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Architectural /structural . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SF go,  000 56.00 
Mechanical............................................. LS 
Electrical............................................. LS 
S p e c i a l  systems........................................ LS 

--- e-- 

--e --- --- --- 
--- --- -- Equipment.. .............................................. 
--e --- -- F a l l o u t  S h e l t e r  ( n o t  f eas ib le ) . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total..................................................................,.............. 

1,305,000 
5,040,000 
3,110,000 
2, 185,000 

560,000 

12,200,000 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  Plan 
F i g u r e  2 - S i t e  Plan 

OTHER EQUIPMENT SUMMARY : 

Approximately $3 m i l l i o n  of R&D funded test  equipment is r e q u i r e d  t o  complete t h i s  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding is r e q u i r e d  t o  complete t h i s  p r o j e c t .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1985 ESTIMATES 

1 SUMMARY 

AMES RESEARCH CENTER 

Amount Page No. 
Office of Aeronautics and Space Technology : 

Construct i on  of Numerical Aerod ynamic Simulation F a c i l i t y  , . . . . . . . . . . . . . . . 16,500,000 CF 6-1 
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FISCAL YEAR 1985 EST 

CONSTRUCTION O F  NUMERICAL AERODYNAMI LATION F A C I L I T  

LOCATION PLAN 

PROJECT LOCATION 
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1 
PROJECT TITLE: 

INSTALLATION: Ames Resea rch  Center 

C o n s t r u c t i o n  of Numerical  Aerodynamic S i m u l a t i o n  F a c i l i t y  

FY 1985 CoF ESTIMATE: $16,500,000 

LOCATION OF PROJECT: Moffett F i e l d ,  S a n t a  Clara County, C a l i f o r n i a  

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronau t i c s  and Space Technology 

FY 1984 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding  is r e l a t e d  t o  t h i s  p r o j e c t :  

P 1  anning  
and Des ign  T o t a l  C o n s t r u c t  i o n  

S p e c i f i c  CoF funding..  ..................................... 1,050,000 
C a p i t a l i z e d  investment..................................... N /A 

Total.................................................... 1,050,000 

SUMMARY PURPOSE AND SCOPE: 

-- 1 , 050,000 

The Numerical Aerodynamic S imula t ion  (NASI program i s  an i n t e g r a l  e lement  of NASA's aerodynamic r e s e a r c h  and 
deve lopnen t  c a p a b i l i t y .  
NASA, o t h e r  Government a g e n c i e s ,  i n d u s t r y ,  and u n i v e r s i t i e s .  The NAS p r o c e s s i n g  system network w i l l  o f f e r  an 
advanced high- speed computa t iona l  c a p a b i l i t y  f o r  aerodynamic r e s e a r c h ,  aeroelast ic  s i m u l a t i o n ,  s o l v i n g  v i scous  
3-0 f l u i d  flow e q u a t i o n s  and advanced f l u i d  p h y s i c s  r e s e a r c h .  This p r o j e c t  p rov ides  t h e  f a c i l i t y  t o  house t h e  

The NAS a c t i v i t y  w i l l  p r o v i d e  and maintain a l e a d i n g  computa t iona l  c a p a b i l i t y  f o r  
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computa t iona l  sys tem,  s u p p o r t  areas, and s p a c e  f o r  o p e r a t i o n s ,  deve lopnen t  , r e s i d e n t  r e s e a r c h ,  and maintenance 
s t a f f .  Space w i l l  a l s o  be provided for  t h e  system deve lopnen t  s t a f f ,  who w i l l  be a v a i l a b l e  for n e c e s s a r y  
upgrading of t h e  NAS P r o c e s s i n g  System Network (NPSN 1. 

PROJECT JUSTIFICATION: 

The NAS P r o c e s s i n g  System Network ( N P S N )  w i l l  be  an i n t e g r a t e d  network of s t a t e- o f- t h e- a r t  computer s y s t e m s  
d e s i g n e d  t o  p r o v i d e  a f u l l  r a n g e  of numerical s i m u l a t i o n .  It w i l l  be a c o n t i n u a l l y  e v o l v i n g  system i n c o r p o r a t i n g  
t h e  l a t e s t  advancements i n  s c ien t i f i c  supercompute rs .  A s  an e lement  of N A S A ' s  Numerical Aerodynanic S i m u l a t i o n  
Program, t h i s  sys tem will p r o v i d e  a s i m u l a t i o n  c a p a b i l i t y  t o  s u p p o r t  advanced f l u i d  dynamic and aerodynamic 
r e s e a r c h ,  d e v e l o p n e n t ,  t es t ,  and e v a l u a t i o n .  Advanced d e s i g n  o b j e c t i v e s  of f u t u r e  a i r c r a f t ,  such  a s  n e g a t i v e  
s t a t i c  s t a b i l i t y  and a u t o m a t i c  aerodynamic t a i l o r i n g ,  r e q u i r e  v e r y  h i g h  speed  computat ion o f  g r e a t  complex i ty  
and v e r y  l a r g e  d a t a  c a p a c i t y .  T h i s  c a p a b i l i t y  does  not now exist  i n  NASA.  For  mathemat ica l  modeling o f  
a i rcraf t  of t h e  f ' u tu re ,  t h e  d e s c r i b e d  c o m p u t a t i o n a l  c a p a b i l i t y  must be a v a i l a b l e .  The system w i l l  a l s o  s u p p o r t  
t h e  s o l u t i o n  t o  other complex problems of i n t e r e s t  t o  NASA,  i n c l u d i n g  s u c h  f i e l d s  a s  meteorology,  c l i m a t e  
research, s t r u c t u r a l  a n a l y s i s ,  and c o m p u t a t i o n a l  c h e m i s t r y .  

To be successful, t h e  N P S N  must be s i t u a t e d  so t h a t  t h e r e  is i n t e r a c t i o n  between t h e  r e s e a r c h e r s  who i d e n t i f y  
and s p e c i f y  r e q u i r e m e n t s ,  t h e  development s t a f f  who t r a n s l a t e  t h e  r e q u i r e m e n t s  i n t o  machine f o r m a t ,  t h e  
o p e r a t i o n s  s t a f f ,  and t h e  maintenance s t a f f .  The computer equipment w i l l  demand u n i q u e  power and c o o l i n g  
r e q u i r e m e n t s .  Adequate f a c i l i t i e s  must be p rov ided  for t h i s  advanced, high- speed computer sys tem.  I n  a d d i t i o n ,  
t h e  computer sys tem must be housed i n  a secure environment .  The proposed f a c i l i t y  w i l l  s a t i s f y  these 
r e q u i r e m e n t s .  

IWACT OF DELAY: 

Delay of t h i s  p r o j e c t  w i l l  r e s u l t  i n  t h e  c o n t i n u e d  hous ing  of i n i t i a l  computer equipment i n  temporary space .  
Research ,  o p e r a t i o n s ,  and maintenance p e r s o n n e l  w i l l  n o t  be c o l o c a t e d  w i t h  t h e  equipment which w i l l  r e s u l t  i n  
more c o s t l y  and i n e f f i c i e n t  o p e r a t i o n s .  The m a j o r i t y  of t h e  computer equipment f o r  t h e  NAS,  s chedu led  fo r  
d e l i v e r y  i n  FY 1986 and 1987, cannot  be housed or suppor ted  i n  e x i s t i n g  f a c i l i t i e s .  The deve lopnen t  of t h e  
u l t i m a t e  c a p a b i l i t y  of t h i s  system w i l l  s i m i l a r l y  be de layed .  

PROJECT DESCRIPTION: 

The p r o j e c t  ( F i g u r e  2) p r o v i d e s  a 90,500 s q u a r e  foo t ,  t m - s t o r y  b u i l d i n g  t o  house t h e  N A S  P r o c e s s i n g  System 
Network, a s s o c i a t e d  p e r i p h e r a l  equipment ,  and secure computer equipment.  S p e c i a l  power c o n d i t i o n i n g ,  emergency 
power, u t i l i t i e s  management, and p r o c e s s  c o o l i n g  w i l l  be i n s t a l l e d .  
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PROJECT COST ESTIMTE: 

This cost estimate is based on a preliminary engineering report. 

Land Acquisit ion. .  ....................................... 
C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . .  

S i t e  ~ e p a r a t i o n . . . . .  .................................. 
A r c h i t e c t u r a l / s t r u c t u r a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F ( e c h a n i c a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F l e c t r i c a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Equlpment................................................ 

Unit o f  
Mea sur e Quantity 

LS 
SF 
SF 
SF 

-- Fal lout  She l ter  (not feasible) . . . . . . . . . . . . . . . . . . . . . . . . . . .  

U n i t  
c o s t  - c o s t  - 

-- 
90,500 
90,500 
90,500 

--- 16,500,Oc)O 

-_ 1,100,000 
81.77 7,400,000 
50.83 4,600,000 
37.57 3,400,000 

16,500,000 T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . e . o ~ . . . . . . . . . ~ . ~ e . o ~ . ~ . ~  

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - S i t e  Plan 
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OTHER EQUIPPENT SUMMRY: 

Computer and other e l e c t r o n i c  equipment is being purchased with R&D funds.  Office op 
furn i sh ings ,  and r e l a t e d  equipment will be provided from R&PM funds. 

F U T U R E  C o F  F U N D I N G  R E Q U I R E D  T O  COMPLETE T H I S  PROJECT: 

t No fu ture  CoF funding is required t o  complete t h i s  pro jec t  a t  t h i s  time. 
w i l l  be designed for p o s s i b l e  expansion should it  be required i n  the fu ture .  

Port ions  of the  bu i ld ing ,  however, 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1985 ESTIMATES 

SUHHARY 

LANGLEY RESEARCH CENTER 

h u n t  Page No. 
Office of Aeronautics and Space Technology: 

Hodlflcetlons t o  8-Foot High Temperature Tunnel .. . . . . . . . . . . . . . . . . . . . . . 13,800,000 CF 7-1 
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FISCAL Y E A R  1985 ESTIMATES 

1 

PROJECT TITLE: 

INSTA U T I  0 N : 

M o d i f i c a t i o n s  t o  8-Foot High Tempera ture  Tunnel  

Langley  Resea rch  Center 

FY 1985 CoF ESTIMATE: $13,800,000 

LOCATION OF PROJECT: Hampton, V i r g i n i a  

COGNIZANT HEADQUARTERS OFFICE: Off ice of A e r o n a u t i c s  and Space Technology 

FY 1984 AND PRIOR YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P 1  ann i ng 
and Design  Construct i o n  T o t a l  

S p e c i f i c  CoF funding...................................... 1 ,190,000 1 383,000 2,573,000 
N /A 12,683,162 12,683,162 C a p i t a l i z e d  investment.................................... 

Total.......................................~~....~...~~ 1,190,000 15,256,162 

SU - k:4'nllY PURPOSE AND SCOPE : 

T h i s  pro Sect w i l l  s u p p o r t  s i g n i f i c a n t  advances  i n  s u p e r s o n i c  and h y p e r s o n i c  r e s e a r c h  by adding new c a p a b i l i t y  
t o  c h e  8-Foot High Temperature ' h n n e l  i n  h i l d i n g  1265 and upgrad ing  e x i s t i n g  s u p p o r t  s y s t e m s  and equipment.  
These m o d i f i c a t i o n s  w i l l  p r o v i d e  aerothermodynamic and s t r u c t u r a l  t e s t i n g  c a p a b i l i t y  f o r  a i r- b r e a t h i n g  
p r o p u l s i o n  s y s t e m s  f o r  a i r c r a f t  and missiles which o p e r a t e  a t  a l t i t u d e s  from '50,000 feet  t o  120,000 fee t  and 
Mach nunbers  between 4.0 and 5.0. Research  c a p a b i l i t y  f o r  t e s t i n g  hydrogen and hydrocarbon- fueled  ram j e t s  and 
scramjets will also be provided by t h e s e  f a c i l i t y  m o d i f i c a t i o n s .  
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PROJECT JUSTIFICATION: 

The Langley Research Center  (LaRC) has been deve lop ing  a t echnology  b a s e  f o r  hydrogen and hyd 

i n t e g r a t e d  concep t  t h a t  i n c l u d e s  a v e h i c l e  f o r e b o d y l i n l e t  , combustor and v e h i c l e /  a f t e r b o d y  nozz le .  However, 
e x i s t i n g  small s c a l e  f a c i l i t i e s  s e v e r e l y  l i m i t  t e s t i n g  c a p a b i l i t i e s .  To advance t h i s  technology,  f u l l - s c a l e  
tes ts  are r e q u i r e d  t o  demons t ra te  a complete  f l i g h t- w e i g h t  , f l i g h t- s c a l e  e n g i n e  system t o  de te rmine  eng ine  
performance,  module i n t e r a c t i o n s ,  n o z z l e  t h r u s t  effects  and e n g i n e  s c a l e  performance. F u l l- s c a l e  s t r u c t u r a l  
test c a p a b i l i t y  is also r e q u i r e d  t o  d e t e r m i n e  e n g i n e  component i n t e r a c t i o n s ,  c o o l i n g  performance,  and t h e r m a l  
s t r u c t u r a l  performance.  

Current f a c i l i t y  c a p a b i l i t i e s  for t e s t i n g  f u l l - s c a l e  missile sys tems  w i t h  p r o p u l s i o n  a t  h i g h  Mach numbers 
are v e r y  l i m i t e d .  Cur ren t  f a c i l i t i e s  can accommodate f u l l - s c a l e  ramjets and missile models up t o  abou t  Mach 
4. Other  test f a c i l i t i e s  can s i m u l a t e  f l i g h t  Mach nunbers  up t o  Mach 7 ,  b u t  t h e y  a r e  small and can o n l y  
accommodate l i m i t e d  s u b s c a l e  e n g i n e  deve lopnen t  . The Langley 8-Foot High Temperature ' h n n e l  c u r r e n t l y  h a s  t h e  
c a p a b i l i t y  for  aerothermodynamic and thermal s t r u c t u r a l  t e s t i n g  from Mach 5.8 t o  Mach 7 .2 ,  b u t  h a s  no p r o p u l s i o n  
t e s t i n g  c a p a b i l i t y  and also l e a v e s  a gap i n  t h e  Mach 4-5 range.  It is  t h e  o n l y  f a c i l i t y  i n  t h e  c o u n t r y  t h a t  
can be c o s t- e f f e c t i v e l y  modi f i ed  t o  f i l l  t h i s  gap t o  s u p o r t  p r o p u l s i o n  t e s t i n g  and f u l l  s c a l e  missile r e s e a r c h .  

I n  a d d i t i o n  t o  NASA, t h e  Department of Defense (DOD) has  ongoing r a m j e t / s c r a m j e t  and missile deve lopnen t  
programs which cou ld  be t e s t e d  i n  t h e  modif ied t u n n e l .  
e n t i r e  a l t i t u d e / M a c h  nwnber envelope of f l i g h t  would g r e a t l y '  reduce development r i s k ,  time, and cost .  

A complete  missile t e s t e d  a t  c o n d i t i o n s  s i m u l a t i n g  t h e  

IMPACT OF DELAY: 

The d e l a y  of t h i s  p r o j e c t  would have  a s i g n i f i c a n t  impact on NASA's scramjet p r o p u l s i o n  r e s e a r c h  e f f o r t  and 
Cur ren t  r e s e a r c h  is l i m i t e d  by t h e  n o n a v a i l a b i l i t y  o f  a f a c i l i t y  

S p e c i f i c  programs t h a t  w i l l  be a f f e c t e d  
d e l a y  advances  i n  DOD's missile development.  
c a p a b l e  of p r o v i d i n g  a h i g h  mach nunber (4-5) and l a r g e  s c a l e  t e s t i n g .  
a r e  c r u i s e  v e h i c l e s  (hydrogen- fueled)  and h y p e r s o n i c  missile technology.  

PROJECT DESCRIPION: 

I n  o r d e r  t o  p r o v i d e  i n c r e a s e d  c a p a b i l i t y ,  t h i s  p r o j e c t  p rov ides  fo r  m o d i f i c a t i o n s  i n  t h r e e  a r e a s :  1)  t h e  
replacement  and o v e r h a u l  of s e v e r a l  h i g h  use p i e c e s  of t u n n e l  s u p p o r t  equipment;  2 )  t h e  a d d i t i o n  of an oxygen- 
enrichment  sys tem bhich w i l l  allow t h e  test  stream t o  s i m u l a t e  a i r  for p r o p u l s i o n  t e s t i n g ;  and 3 )  new n o z z l e s  
t o  p r o v i d e  for f a c i l i t y  t e s t i n g  c a p a b i l i t y  i n  t h e  Mach 4 t o  5 range.  
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a d d i t i o n ,  t h e  c o o l i n g  system for t h e  model s u p p o r t  s t r u t  w i l l  a lso be modified. 

An oxygen enr ichment  sys tem w i l l  be prov ided  t o  r e p l e n i s h  t h e  oxygen d e p l e t e d  i n  burn ing  methane and a i r  t o  
This system w i l l  i n j e c t  oxygen d i r e c t l y  

Oxygen w i l l  be s u p p l i e d  from an 
This i n c l u d e s  a n i t r o g e n  system f o r  e v a c u a t i n g  oxygen when t h e  f a c i l i t y  is 

p r o v i d e  t h e  t r u e  environment r e q u i r e d  for  h y p e r s o n i c  flow s i m u l a t i o n .  
i n t o  t h e  a n n u l a r  space  between t h e  i n n e r  and o u t e r  l i n e r s  of t h e  combustor.  
isolated l i q u i d  oxygen run t ank .  
n o t  i n  o p e r a t i o n ,  and addi t ional  s u p p l y  l i n e s  and s t o r a g e  t a n k s .  

A l t e r n a t e  Mach nunber c a p a b i l i t y  w i l l  be provided t o  ex tend  t h e  o p e r a t i n g  c h a r a c t e r i s t i c s  of t h e  t u n n e l .  
T h i s  i n c l u d e s  p r o v i d i n g  three i n t e r c h a n g e a b l e  n o z z l e s  for Mach 4.0, 4.5, and 5.0 t e s t i n g  c a p a b i l i t y  i n c l u d i n g  
t h e  associated c o n t r o l  sys tems.  I n  a d d i t i o n ,  a mixer (chamber) where ambient a i r  and oxygen a r e  mixed will 
be i n s t a l l e d  and t h e  minimum s e c t i o n  of t h e  Mach 7 n o z z l e  w i l l  be r e p l a c e d .  Other items i n c l u d e  s p e c i a l  c r a n e s  
for removing l a r g e  p i e c e s  of equipment and a d d i t i o n a l  p i p i n g  for t h e  h i g h  p r e s s u r e  a i r  system. 
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LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Aerial View 

OTHER EQUIPIENT SUMMARY: 

No other equipment is required to  complete t h i s  project. 

FUTURE C o F  ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No future CoF funding i s  required to complete t h i s  project. 
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MODIFICATIONS TO 8-FOOT HIGH TEMPERATURE TUNNEL 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1985 ESTIMATES 

SUMMARY 

VARIOUS LOCATIONS 

Office of Space Tracking and Data Systems: 
Amount Page No. 

Construction of 34-Meter Antenna, Madrid, Spain, J e t  Propulsion 
L a b o r a t o r y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,000,000 CF 8-1 

Modif icat ions  of 64-Meter Antenna, DSS-63, Madrid, Spain,  
J e t  Propulsion I . a b o r a t o r y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,800,000 CF 8-8 

13,800,000 T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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LOCATION PLAN 

N 
SAN LORENZO 
DE EL ESCORIAL 

r FRESNEDILLAS 
\ / A I  ne 

n 

STDN TRACK I NG STAT1 ON 

4 FALCORCON - 
4f VI L LAVlC I OS A 

DE ODON 
PROJECT- 
LOCATt ON * 

FIGURE 1 

I” 
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CONSTR UCTI 

FISCAL Y E A R  1985 ESTIMATES 

PROJECT TITLE: C o n s t r u c t i o n  o f  34-Meter Antenna, Madrid, S p a i n  

I N  STALLATION: J e t  P r o p u l s i o n  L a b o r a t o r y  

FY 1985 CoF ESTIMATE: $6,000,000 

I LOCATION OF PROJECT: Madrid, Spain  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Space Tracking and Data Systems 

FY 1984 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning 
and D e s i g n  C o n s t r u c t  i o n  T o t a l  

S p e c i f i c  CoF f b n d i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,000 --- 190,000 --- --- C a p i t a l i z e d  N /A 

Total.................................................... 100,000 100,000 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  p rov ides  f o r  the  c o n s t r u c t i o n  o f  a 34-meter d iamete r  X-band f r equency  antenna  a t  t h e  Deep Space 
Network (DSN) complex i n  Madrid, Spain  ( F i g u r e s  1 and 2 ) .  
Neptune encoun te r  communication r e q u i r e m e n t s ,  s u p p o r t i n g  G a l i l e o  s c i e n c e  exper imen t s  and n a v i g a t i o n  
r e q u i r e m e n t s ,  and reduc ing  t h e  communications ove r load  a t  t h e  Madrid complex t o  minimize s c i e n c e  d a t a  l o s s e s .  
This antenna  w i l l  be combined i n  an a r r a y  w i t h  t h e  o t h e r  DSN an tennae  a t  t h e  complex f o r  l a r g e  a p e r t u r e  
r e q u i r e m e n t s ,  and used s e p a r a t e l y  t o  p rov ide  t h e  improved c a p a b i l i t y  needed f o r  concur ren t  suppor t  o f  m u l t i p l e  
s p a c e c r a f t  from Madrid. 

The antenna  i s  n e c e s s a r y  f o r  meet ing  Voyager 2 - 



PROJECT JUSTIFICATION: 

1 The IXSN p r o v i d e s  t r a c k i n g  and two-way communications w i t h  unmanned p l a n e t a r y  s p a c e c r a f t ,  and s u p p o r t s  v a r i o u s  
deep space  s c i e n c e  expe r imen t s .  Spacecraft a t  i n c r e a s i n g l y  greater d i s t a n c e s  such a s  Voyager r e q u i r e  a d d i t i o n a l  
ground-based an t enna  a p e r t u r e  for p r e c i s i o n  t r a c k i n g  and t h e  needed da ta  r e t u r n  ra tes .  Support  f o r  the Voyager 
2 - Neptune encounter  i n  1989 w i l l  be provided  by a r r a y i n g  t h e  deep space antennae  a t  each of  t h e  three  world 
w i d e  DSN complexes. The i n c r e a s e  i n  a p e r t u r e  a t  t h e  Madrid complex f o r  t h i s  mi s s ion  w i l l  be provided  by t h i s  
new 34-meter a n t e n n a ,  and by t h e  m o d i f i c a t i o n  o f  t h e  64-meter aSS-63 an t enna  t o  a 70-meter diameter wh ich  i s  
proposed as a s e p a r a t e  p r o j e c t  i n  FY 1955. These two antennae  w i l l  be a r r a y e d  w i t h  t h e  e x i s t i n g  34-meter DSS- 
61 an tenna  a t  the  complex t o  p r o v i d e  s u f f i c i e n t  a p e r t u r e  f o r  r e c e i v i n g  Neptune images a t  t h e  Madrid l o c a t i o n .  
T h i s  a p e r t u r e  improvement is also n e c e s s a r y  f o r  r educ ing  losses o f  non-imaging s c i e n c e  and e n g i n e e r i n g  da ta  
a t  an t enna  p o i n t i n g  a n g l e s  near t h e  e a r t h ' s  hor izon .  The a d d i t i o n a l  ground based a p e r t u r e  w i l l  a l s o  b e n e f i t  
f u t u r e  s p a c e c r a f t  by r educ ing  on-board communications des ign  r equ i r emen t s  and costs. 

The c a p a b i l i t y  of t h e  Madrid complex f o r  suppor t ing  other mis s ions  must a l s o  be improved. This new antenna  
must be o p e r a t i o n a l  by  mid-1987 t o  suppor t  t h e  Galileo mis s ion .  It w i l l  be used t o  suppor t  g r a v i t y  wave 
expe r imen t s  i n  l a t e  1987 and l a t e  1988, and for c r i t i c a l  backup VLBI ( v e r y  long  b a s e l i n e  i n t e r f e r o m e t r y )  
n a v i g a t i o n  for t h e  Galileo probe beg inn ing  March 1988. In  a d d i t i o n ,  t h i s  an tenna  i s  needed f o r  improving 
m u l t i p l e  mi s s ion  suppor t  c a p a b i l i t y  t o  a c h i e v e  communications r e q u i r e m e n t s  i n  t h e  l a t e r  1 9 8 0 ' s  and beyond. 
These i n c l u d e  no t  o n l y  t h e  Voyager 1 and 2 and Galileo m i s s i o n s ,  b u t  a lso  such  mis s ions  as t h e  Venus Radar 
Mapper, Pioneer  10 ,  Pioneer  11,  Pioneer  Venus Orbiter ,  and t h e  I n t e r n a t i o n a l  So la r  Polar  Mission.  

The a d d i t i o n  of a 34-meter an t enna  w i l l  r e s u l t  i n  a c o n f i g u r a t i o n  of deep space  an tennae  a t  t h e  Madrid complex 

This network balance w i l l  improve t h e  o v e r a l l  E N  s u p p o r t  u n i f o r m i t y  for f u l l e r  r e a l i z a t i o n  o f  t h e  
t h a t  is comparable t o  the  c o n f i g u r a t i o n s  a t  t h e  o t h e r  E N  complexes i n  Golds tone ,  C a l i f o r n i a ,  and Canberra ,  
A u s t r a l i a .  
s c i e n t i f i c  p o t e n t i a l  of current and f u t u r e  mi s s ions .  

IMPACT OF DELAY : 

Delay of t h i s  p r o j e c t  would p r e c l u d e  t h e  Madrid complex from r e c e i v i n g  Neptune images,  p r o v i d i n g  n e c e s s a r y  
Galileo s u p p o r t ,  and ach iev ing  a c c e p t a b l e  s c i e n c e  d a t a  r e t u r n  i n  t h e  l a t e  1980 ' s  and beyond. 
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PROJECT DESCRIPTION: 

T h i s  project p rov ides  for t h e  c o n s t r u c t i o n  of a 34-meter diameter X-band f r equency  an t enna  ( F i g u r e  3 )  a t  t h e  
Madrid complex i n  Spain.  Si te  s u p p o r t  f a c i l i t i e s  i n c l u d e  an e n t r a n c e  road, s e c u r i t y  f e n c i n g ,  g r a d i n g ,  paving ,  
d r a i n a g e ,  e lectr ical  power d i s t r i b u t i o n ,  and f i r e  p r o t e c t i o n .  The an tenna  w i l l  be i n s t a l l e d  on a new f o u n d a t i o n  
and f u r n i s h e d  wi th  t h e  n e c e s s a r y  c o n t r o l  system. The an tenna  i n c l u d e s  a l l  s t r u c t u r a l ,  mechan ica l ,  and e l ec t r i ca l  
e l emen t s ;  reflector s u r f a c e  p a n e l s ;  t h e  s u b r e f l e c t o r ;  and a s u p p o r t  sys t ems  e n c l o s u r e .  
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U n i t  o f  Unit  
c o s t  c o s t  - Measure Q u a n t i t y  - 

................. Land Acquisition........................ -- --- --- --- 
6,000,000 Construction.. . . . . . . . . . . . . . . . . . . . . . . .  -- --e --- 

Si te  suppor t  f a c i l i t i e s . . . . . . . . .  LS I- --- 4,550,000 
Antenna foundation.. . . . . . . . . . . . . . . .  LS --- --- 550,000 

Con t ro l  system...  LS --- --- 370,000 

.................... 
....................... .................... 

Antenna......................... ....................... LS I- --- 530,000 ...................................... 
Equipment........................... ..................... -- --- --- --- 
F a l l o u t  S h e l t e r  (no t  f eas ib le ) . . . . . . . . . . .  -- -__ --- --_ ................ 

Total............... .................................................................. 6,000,000 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  Plan 
F i g u r e  2 - S i t e  P lan  
F i g u r e  3 - Genera l  Arrangement 

OTHER EQUIPENT SUMMARY: 

E l e c t r o n i c  equipment and r e l a t e d  e n g i n e e r i n g  suppor t  w i l l  be provided w i t h  $4,800,000 of Space F l i g h t  Contro l  
and Data Communications (SFC & DC) funds .  

FUTURE C o F  ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding is r e q u i r e d  t o  complete t h i s  p r o j e c t .  
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CONSTRKTION OF 34-METER ANTENNA, MADRID, 

SITE PLAN 

RELOCATED 

(FY 1984 CoF) 
2 6 ~  ANTENNA 0 

rll 
34M ANTENNA 
DSS 6 1  

PROJECT * LOCATION FIGURE 2 CF 8-6 
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CONSTRUCTION OF FACILITIES 

FISCAL Y E A R  1985 ESTIMATES 

PROJECT TITLE: M o d i f i c a t i o n s  o f  64-Meter Antenna,  DSS-63, Madrid, S p a i n  

I N  STALLAT I O N  : J e t  P r o p u l s i o n  L a b o r a t o r y  

FY 1985 CoF ESTIMATE: $7,800,000 

LOCATION OF PROJECT: Madrid, Spa in  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Space Tracking and Data Systems 

FY 1984 AND PRIOR YEARS FUNDING:  The fo l lowing  p r i o r  y e a r s  funding i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P1 anning 
and Design  C o n s t r u c t  i o n  T o t a l  

S p e c i f i c  CoF funding. .  ..................................... 640,000 310,000 950,000 
C a p i t a l i z e d  inves tment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  N /A 14,325,000 14,325,000 

Total.................................................... 640,000 14,635,000 15,275,000 

SUMMARY PURPOSE A N D  SCOPE: 

T h i s  p r o j e c t  p r o v i d e s  m o d i f i c a t i o n s  f o r  upgrading t h e  64-meter DSS-63 an tenna  a t  t h e  Deep Space Network (DSN) 
Complex i n  Madrid, Spa in  ( F i g u r e s  1 and 2 ) ,  t o  a 70-meter d i a m e t e r ,  h ighe r  e f f i c i e n c y  an tenna .  The upgrading 
improves by 45 p e r c e n t  t h e  communication c a p a b i l i t y  t o  p rov ide  r e q u i r e d  s u p p o r t  fo r  deep space  miss ions .  Th i s  
p r o j e c t  is necessary f o r  suppor t  o f  t h e  G a l i l e o ,  Venus Radar Mapper, and Voyager 2 - Neptune m i s s i o n s ,  f o r  
c o n t i n u i n g  s u p p o r t  t o  s p a c e c r a f t  beyond t h e  outer p l a n e t s ,  and f o r  improving v a r i o u s  deep space  s c i en t i f i c  
d a t a  g a t h e r i n g  c a p a b i l i t i e s .  
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PROJECT JUSTIFICATION: 

The E N  p r o v i d e s  t r a c k i n g  and two-way communications w i t h  unmanned p l a n e t a r y  s p a c e c r a f t ,  and s u p p o r t s  v a r i  
deep space  s c i e n c e  exper imen t s .  S p a c e c r a f t  o p e r a t i n g  a t  i n c r e a s i n g l y  g r e a t e r  d i s t a n c e s  from e a r t h  r e q u i r e  
a d d i t i o n a l  e f f e c t i v e  ground-based an tenna  a p e r t u r e  for  meeting communication t h r e sho lds .  Upgrading t h i s  antenna  
t o  a 70-meter d i amete r  and i n c o r p o r a t i n g  t o d a y ' s  t echno logy  t o  improve e f f i c i e n c y  w i l l  ex tend t h e  communication 
t h r e s h o l d  and coverage  for t h e  Pioneer  10, Voyager 1, and Voyager 2 s p a c e c r a f t  by up t o  f i v e  y e a r s  a s  t h e y  
d e p a r t  t h e  solar  system i n  t h e  1990's. The m o d i f i c a t i o n s  w i l l  p r o v i d e  needed improvements i n  t h i s  a n t e n n a ' s  
c a p a b i l i t y  for  v e r y  long b a s e l i n e  i n t e r f e r o m e t r y  ( V L B I ) ,  r a d i o  s c i e n c e ,  r a d i o  astronomy, emergency s p a c e c r a f t  
command t r a n s m i t t i n g ,  and s p a c e c r a f t  d a t a  t e l e m e t r y .  For Gali leo and t h e  Venus Radar Mapper, t h e  improved 
VLBI i s  n e c e s s a r y  for  n a v i g a t i o n  r e q u i r e m e n t s ,  and t h e  improved t e l e m e n t r y  p rov ides  needed s u p p o r t  cove rage  
and r e l i a b i l i t y  for s c i e n c e  d a t a  r e t u r n .  S i m i l a r  m o d i f i c a t i o n s  a r e  planned f o r  t h e  64-meter an tenna  a t  
Gold s t o n e ,  C a l i f o r n i a ,  and t h e  one  a t  Canberra ,  A u s t r a l i a .  

Using t h e  baseband a r r a y i n g  t e c h n i q u e s ,  s i g n a l s  from d i f f e r e n t  an tennae  can be combined t o  i n c r e a s e  t h e  
e f f e c t i v e  a p e r t u r e .  One an tenna  must be above t h e  communication t h r e s h o l d  ( t h e  70-meter i n  t h i s  c a s e )  b e f o r e  
t h e  t e c h n i q u e  can be a p p l i e d .  For  t h e  Voyager 2 - Neptune encoun te r  i n  1989, t h e  a p e r t u r e  n e c e s s a r y  fo r  
r e c e i v i n g  images i n  Spain r e q u i r e s  t h a t  t h e  an tenna  modif ied  by t h i s  p r o j e c t  be a r r a y e d  a t  X-band f r e q u e n c i e s  
w i t h  t h e  e x i s t i n g  34-meter DSS-61 a n t e n n a  a t  t h e  Madrid complex and a new 34-meter an tenna  proposed as  a 
s e p a r a t e  p r o j e c t  f o r  FY 1985. T h i s  a p e r t u r e  improvement is a l s o  n e c e s s a r y  f o r  r educ ing  losses  o f  non-imaging 
s c i e n c e  and e n g i n e e r i n g  d a t a  a t  an tenna  p o i n t i n g  a n g l e s  nea r  t h e  e a r t h ' s  h o r i z o n ,  and f o r  o b t a i n i n g  h i g h  d a t a  
ra tes .  Upgrading t h i s  an tenna  t o  a 70-meter d i amete r  w i l l  a l so  e n a b l e  it t o  independen t ly  s u p p o r t  s p a c e c r a f t  
t h a t  p r e v i o u s l y  would have  r e q u i r e d  a r r a y i n g  w i t h  a 34-meter an tenna .  As a r e s u l t ,  t h e  ove r load  of  suppor t  
communications r e q u i r e m e n t s  a t  t h e  complex i n  t h e  l a t e  1980's and beyond w i l l  be p a r t i a l l y  r e l i e v e d .  This 
improved ground-based s u p p o r t  c a p a b i l i t y  w i l l  a l s o  r educe  on-board communications des ign  r e q u i r e m e n t s  and co s t s  
for  new s p a c e c r a f t .  

The 1960's t echno logy  64-meter E N  an tennae  a r e  b a s i c a l l y  S-band f r equency  antennae  t h a t  have  been upgraded 
Because S-band q u a l i t y  ref lector  s u r f a c e  p a n e l s  ( F i g u r e  3 )  a r e  by  adding h i g h e r  f r equency  X-band e l e c t r o n i c s .  

i n e f f i c i e n t  a t  X-band, be t te r  q u a l i t y  p a n e l s  w i l l  improve performance.  Cur ren t  t echno logy  p e r m i t s  t h e  
f a b r i c a t i o n  of improved s u r f a c e  p a n e l s ,  b e t t e r  s t r u c t u r a l  d e s i g n s ,  and re f lec tor  s u r f a c e  shap ing  f o r  h ighe r  
e f f i c i e n c y  r a d i o  f r equency  performance.  Inproved s u b r e f l e c t o r  t echno logy ,  i n c l u d i n g  be t t e r  d r i v e  and c o n t r o l  
sys t ems  t o  compensate for an tenna  reflector g r a v i t y  d i s t o r t i o n s ,  has a l so  been developed.  This p r o j e c t ,  and 
f u t u r e  p r o j e c t s  fo r  t h e  other  two E N  64-meter a n t e n n a e ,  w i l l  i n c o r p o r a t e  t h i s  new techno logy  t o  o b t a i n  a 4 5  
p e r c e n t  improvement i n  e f f e c t i v e  a p e r t u r e  from o n l y  a 20 p e r c e n t  i n c r e a s e  i n  r e f l e c to r  a p e r t u r e  a r e a .  
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m- 

y t h a n  one an tenna  a t  a time from spacecraft  s u p p o r t .  

IMPACT OF DELAY : 

Delay of t h i s  p r o j e c t  would p r e c l u d e  a v a i l a b i l i t y  of a 70-meter an tenna  i n  Spain for  t h e  G a l i l e o  m i s s i o n ,  
and s e r i o u s l y  impact  t h e  upgrading of t h e  two other  64-meter D S N  an tennae  i n  time for  s u p p o r t i n g  t h e  Voyager 
2 - Neptune e n c o m t e r .  

PROJECT DESCRIPTION: 

The m o d i f i c a t i o n s  ( F i g u r e  3 ) will i n c o r p o r a t e  s t a t e- of- the- ar t  t echno logy  fo r  an tenna  component d e s i g n ,  
f a b r i c a t i o n ,  and a l ignment .  High e f f i c i e n c y  X-band p a n e l s  w i l l  be i n s t a l l e d  over  t h e  f u l l  r e f lec tor  s u r f a c e .  
The ref lector  backup s t r u c t u r e  w i l l  be e n l a r g e d  t o  a 70-meter diameter and m o d i f i e d  f o r  i n c r e a s e d  s t r e n g t h  and 
s t i f f n e s s .  A new quadr ipod and h i g h  p r e c i s i o n  s u b r e f l e c t o r  compat ib le  w i t h  t h e  70-meter re f lec tor  w i l l  be 
i n s t a l l e d .  The e l e v a t i o n  wheel will be r e i n f o r c e d  f o r  s t r e n g t h  and s t i f f n e s s  and i n c r e a s e d  i n  weight  t o  ba lance  
t h e  modif ied  r e f l e c t o r- s u b r e f l e c t o r  assembly. A new d r i v e  and c o n t r o l  system for the  new s u b r e f l e c t o r  is a l so  
i n c l u d e d .  
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PROJECT COST ESTIMATE: 

T h i s  c o s t  is based on p r e l i m i n a r y  eng inee r ing  and r e l a t e d  s t u d i e s .  

Uni t  o f  Uni t  
Measure 3 u a n t  i t y  c o s t  c o s t  - 

--- --- -- --- Land A c q u i s i t i o n  ......................................... 
-- e-- --- 7,800,000 

R e f l e c t o r  p a n e l s .  LS --- --- 3,700,000 
--- 700,000 auadr ipod .  LS 
--- 800,000 Subreflector........................................... LS 

e-- --- 2,250,000 R e f l e c t o r  s t ruc ture  and e l e v a t i o n  wheel m o d i f i c a t i o n s . .  LS 
LS --- --- 350,000 S u b r e f l e c t o r  d r i v e  and c o n t r o l  sys tem .................. 

Const ruc t ion . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . .  ............. 
...................................... ............................................. _-- --- 

e-- --- -- --- Equipment.. .............................................. 
--- --- I- --- F a l l o u t  S h e l t e r  ( n o t  feas ib le) . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . , , . . . . . .  7 ,800,000 

LIST OF RELATED GRAPHICS 

F i g u r e  1 - L o c a t i o n  Plan 
F i g u r e  2 - S i t e  Plan 
F i g u r e  3 - Genera l  Arrangement 

OTHER EOUIP MENT SUMMARY : 

No o t h e r  equipment is r e q u i r e d  t o  complete t h i s  p r o j e c t .  

FUTURE C o F  ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding is r e q u i r e d  t o  complete t h i s  p r o j e c t ;  however, s i m i l a r  upgrading of  t h e  64-meter antenna  
a t  each o f  t h e  o t h e r  two D S N  complexes (Golds tone  and A u s t r a l i a )  is planned f o r  t h e  f u t u r e .  
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VARIOUS LOCA 
FISCAL YEAR 1985 ESTIMATES 

M O D I F I C A T I O N S  OF 64-METER ANTENNA, D S S  6 3 ,  MADRID, SPAIN 

SITE PLAN 

RELOCATED 
2 6 ~  ANTENNA 0 
(FY 1984 CoF) - 

n 'I ON * 

FIGURE 2 
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MODIFICATIONS OF 

GENERAL ARRANGEMENT 

MODIFY 
ELEVATI 
WHEEL 

REINFORCE EXISTING 
BACKUP 
STRUCTURE REF LECTOR 

SUBR EFLECTOR 

SUBREFLECTOR 

MEW QUADR 

70-METER 
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Summary of Project  Amounts by Loca t ion :  

CONSTRUCTION OF FACILITIES 

FISCAL Y E A R  1985 ESTIMATES 

SUMMARY 

R E P A I R  
Amount 

Ames Research ~nter...................................................,.. 1,395,000 
Dryden F l i g h t  Research F a c i l i t y . . . .  ....................................... 195,000 

Goddard Space F l i g h t  Center ................................................ 1,180,000 

Je t  F’ropulsion Laboratory.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,900,000 

Johnson Space Center...................................................... 1,225,000 

Kennedy Space Center...................................................... 1,455,000 

Langley Research  ~nter................................................... 2,625,000 
Lewis Research ~nter..................................................... 2,440,000 

Marshal l  Space F l i g h t  Center .............................................. 955,000 

Michoud Assembly F a c i l i t y .  .. .. . . . .. . . .. . . . .. . ... . . . . ... . . . . ... . . . . . . .. . . . . 1,665,000 f a 
National Space Technology Labora to r i e s . . . . . . . . . , . . . , . . . . . . , . . . . . . . . , . . . . . .  2,425,000 

Wallops F l i g h t  F a c i l i t y . .  ... .. . . . . . . . . . . .. ... . . .. ... . ............e.. . . . . . . 1,555,000 

Var ious  I.locations.............................,........................... 690,000 

Misce l l aneous  Projects Not Exceeding $150,000 Each.. . . . . . . . . . . . . . . . . . . . . . . 295,000 

Total... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,000,000 
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CONSTRUCTION OF FA 

FISCAL Y E A R  1985 ESTIMATES 
I 

r 1 1 PROJECT TITLE: R e p a i r  o f  F a c i l i t i e s  a t  V a r i o u s  L o c a t i o n s ,  Not I n  Excess  Of $750,000 Per P r o j e c t  

INSTALLATION: V a r i o u s  L o c a t i o n s  

FY 1985 CoF ESTIMATE: $20,000,000 

I FY 1983: $l4,oOO,OOO . FY 1984: $17,500,000 I 
1 1 

COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: Various  Loca t ions  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Management 

SUMMARY PURPOSE AND SCOPE: 

These r e s o u r c e s  w i l l  p rov ide  f o r  l a r g e  r e p a i r s  t o  f a c i l i t i e s  a t  NASA f i e l d  i n s t a l l a t i o n s  and Government- 
owned i n d u s t r i a l  p l a n t s  suppo r t i ng  NASA a c t i v i t i e s .  Inc luded  i n  t h e  r e q u e s t  a r e  t h o s e  f a c i l i t y  r e p a i r  needs  
f o r  FY 1985 t h a t  can be fo r e seen  a t  t h e  t i m e  o f  t h e  submiss ion o f  t h e s e  e s t i m a t e s ,  and t h a t  a r e  e s t i m a t e d  not 
t o  exceed $750,000 per  p r o j e c t .  The t h r u s t  o f  t h i s  program i s  t o  p rov ide  a means t o  r e s t o r e  f a c i l i t i e s  o r  
components t h e r e o f ,  i n c l u d i n g  c o l l a t e r a l  equipment,  t o  a c o n d i t i o n  s u b s t a n t i a l l y  e q u i v a l e n t  t o  t h e i r  o r i g i n a l l y  
in tended  and des igned  c a p a b i l i t y .  The r e q u e s t  i n c l u d e s  t h e  s u b s t a n t i a l l y  e q u i v a l e n t  replacement  of u t i l i t y  
s y s t e m s  and c o l l a t e r a l  equipment n e c e s s i t a t e d  b y  i n c i p i e n t  o r  a c t u a l  breakdown. This work a l s o  i n c l u d e s  major 
p r e v e n t i v e  measures which are  normal ly  accomplished on a c y c l i c  s c h e d u l e  of  g r e a t e r  than one y e a r .  

PROJECT JUSTIFICATION: 

A major portion of t h e  Agency's b u i l d i n g s  exceed 15 y e a r s  i n  a g e ,  and i n c r e a s e s  i n  r e p a i r  r equ i r emen t s  a r e  
t o  be expec ted .  Maintenance and r e p a i r  costs f o r  mechanical  and e l e c t r i c a l  sys tems  i n  a t y p i c a l  b u i l d i n g  a r e  
a lmost  t h r e e  times h ighe r  du r ing  t h e  16- t o  30-year p e r i o d  of  a b u i l d i n g ' s  l i f e  than t h e y  a r e  d u r i n g  t h e  i n i t i a l  
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Continued p iecemeal  r e p a i r  o f  these components u s u a l l y  r e q u i r e s  more r e s o u r c e s  i n  t h e  l o n g  run t h a n  replacement  
a f t e r  t h e  end of t h e  economic l i f e  of t h e  o r i g i n a l  components. Some 75  p e r c e n t  o f  t h e  p h y s i c a l  p l a n t  i s  i n  
t h e  16- t o  30-year o l d  ca t ego ry .  

The major t h r u s t  o f  t h i s  r e p a i r  program, as well a s  t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  program, is t o  
p r e s e r v e  t h e  Agency's $3 .3  b i l l i o n  ( a s  of September 30, 1983) p h y s i c a l  p l a n t .  The major d i s t i n c t i o n  between 
t h e s e  classes of work is whether or n o t  t h e  i n t ended  work i s  t o  b r i n g  t h e  f a c i l i t y  and i t s  components t o  a 
c o n d i t i o n  s u b s t a n t i a l l y  e q u i v a l e n t  t o  its des igned  c a p a c i t y ,  e f f i c i e n c y ,  and c a p a b i l i t i e s .  If such  i s  . t h e  
case, t h e  work is c l a s s i f i e d  as  r e p a i r .  An a n a l y s i s  of each  o f  t h e  p r o j e c t s  f o r  which f u n d s  a r e  r e q u e s t e d  
i n d i c a t e s  t h a t  t h i s  work must be add res sed  and p r o g r e s s i v e l y  accompl ished .  Otherwise ,  r i s k s  a r e  i n c r e a s e d  and 
f u t u r e  costs  of t h e  s p e c i f i c  work w i l l  be g r e a t e r .  More i m p o r t a n t l y ,  there w i l l  be i n c r e a s e d  breakdowns t h a t  
r e q u i r e  c o s t l y  emergency r e p a i r s .  

T h i s  program i n c l u d e s  o n l y  f a c i l i t y  r e p a i r  work having  an e s t i m a t e d  cost not i n  excess of $750,000 p e r  
p r o j e c t .  The work  is of such a n a t u r e  and magnitude t h a t  it canno t  be  accomplished by r o u t i n e  day- to-day 
f a c i l i t y  main tenance  and r e p a i r  a c t i v i t i e s ,  o r  by r e l a t e d  r o u t i n e  f a c i l i t y  work e f f o r t s  t h a t  a r e  provided  f o r  
i n  o t h e r  than  CoF estimates.  

PROJECT DESCRIPTION: 

Proposed r e p a i r  p r o j e c t s  for FY 1985 t o t a l i n g  $20,000,000 a r e  d e s c r i b e d  under  "PROJECT COST ESTIMATE ." 
Projects e s t i m a t e d  t o  cost no t  i n  excess o f  $150,000 have  not been i n d i v i d u a l l y  d e s c r i b e d  or i d e n t i f i e d  by 
C e n t e r ,  and t h e  t o t a l  e s t i m a t e  f o r  t h e s e  p r o j e c t s  is $295,000. T h i s  r e p a i r  program h a s  been d i s t i l l e d  from 
r e q u e s t s  for FY 1985 exceeding  $28,600,000,  and t h u s  r e p r e s e n t s  a modest r e q u e s t  i n  r e l a t i o n  t o  t h e  c o n t i n u i n g  
back log  of t h i s  t y p e  of work. Based on r e l a t ive  urgency  and expec t ed  r e t u r n  on i n v e s t m e n t ,  t h e  p r o j e c t s  which 
comprise t h i s  r e q u e s t  are o f  t h e  h i g h e s t  p r i o r i t y .  Deferral of t h i s  m i s s i o n- e s s e n t i a l  work would a d v e r s e l y  
impact  t h e  a v a i l a b i l i t y  of c r i t i c a l  f a c i l i t i e s  and program s c h e d u l e s .  
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During t h e  c o u r s e  o f  t h e  y e a r ,  it i s  recognized t h a t  some rearrangement of p 
may f o r c e  a change i n  some of  t h e  items t o  be accomplished.  Any such change,  ho 
w i t h i n  a v a i l a b l e  r e s o u r c e s .  The fo l lowing  broad c a t e g o r i e s  o f  work a r e  d e s c r i b e d  
ESTI MATE : 

a .  U t i l i t y  Systems. .......................................................................... 10,035,000 

b. Genera l  Purpose B u i l d i n g s  ................................................................. 380,000 

c .  Techn ica l  W l i l d i n g s / S t r u c t u r e s  ............................................................ 5,405, 000 

d .  Pavements and I)I.ainage .................................................................... 1,540,000 

e. Bu i ld ing  E x t e r i o r s  and Roofs .............................................................. 2,640,000 

PROJECT COST ESTIMATE : 

A .  Ames Resea rch  C e n t e r  ( A R C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,395,000 

1. Repai r  o f  Un i t a ry  Plan Wind Tunnel Main Drive Motors (N-227)  ............................ 390,000 

The U n i t a r y  Plan Wind Tunnel (UPWT), b u i l t  28 y e a r s  ago,  c o n s i s t s  o f  t h e  11 x 11- foot  t r a n s o n i c ,  9 x 
7- foot  s u p e r s o n i c ,  and 8 x 7- foot  s u p e r s o n i c  t e s t  l e g s .  It is powered b y  four  45,000 horsepower wound r o t o r  
i n d u c t i o n  motors .  Recent i n s p e c t i o n  r e v e a l e d  a requi rement  f o r  r e p a i r s  t o  t h e  motors.  Two r e q u i r e  major 
o v e r h a u l ,  i n c l u d i n g  s h i f t i n g  and rewedging t h e  s t a t o r s ,  reshimming t h e  r o t o r s ,  c l e a n i n g ,  r e p a i r i n g  o r  r e p l a c i n g  
b e a r i n g s  and o t h e r  p a r t s ,  r e i n s u l a t i n g  bea r ing  p e d e s t a l s ,  and p a i n t i n g .  Three motors r e q u i r e  r e i n s u l a t i o n  o f  
s l i p  r i n g s .  A l l  t h r u s t  b e a r i n g s  and motor a l ignment  w i l l  be checked and c o r r e c t e d  a s  necessa ry .  The l i q u i d  
r h e o s t a t  t a n k s  which a r e  p a r t  o f  t h e  motor c o n t r o l  sys tem w i l l  be s t r i p p e d  and r e i n s u l a t e d  o r  r e p l a c e d  as 
r e q u i r e d .  Th i s  wind t u n n e l  s y s t e m  r e c e i v e s  h igh  usage  and p l a y s  a c r i t i c a l  r o l e  i n  a w i d e  v a r i e t y  of aerodynamic 
r e s e a r c h  and development i n v e s t i g a t i o n s .  F a i l u r e  t o  ove rhau l  and r e p a i r  t h e  four  w i n d  t u n n e l  d r i v e  motors 
W i l l  e v e n t u a l l y  r e s u l t  i n  a breakdown which  would i n t e r r u p t  scheduled  r e s e a r c h  and r e q u i r e  e x t e n s i v e ,  c o s t l y  
emergency r e p a i r s .  

2. Repai r  of 6 x 6-Foot Wind Tunnel D r i v e  Motors (N-226) ................................... 280,000 

The 6 x & f o o t  wind t u n n e l  s u p p o r t s  many aerodynamic t e s t s ,  and h a s  been used  a lmost  d a i l y  since it 
was completed i n  1945. The t u n n e l ' s  two 25,000 horsepower d r i v e  motors r e q u i r e  ove rhau l  and r e p a i r .  The 
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Because of t h e  a g e  of t h e  motors, which have  never  been o v e r h a u l e d ,  wedges and p i e c e s  of winding pack ing  h a v e  
become loose. As a r e s u l t ,  f r e q u e n t  i n s p e c t i o n  is r e q u i r e d  t o  e n s u r e  no f o r e i g n  m a t e r i a l  i s  i n  the  motors 
t h a t  may cause a r c i n g  between t h e  w i n d i n g s  and ground.  F a i l u r e  t o  r e p a i r  these  motors w i l l  e v e n t u a l l y  r e s u l t  
i n  major damage and c a u s e  t u n n e l  shutdown fo r  e x p e n s i v e  unschedu led  r e p a i r s  and consequent  d i s r u p t i o n  t o  
r e s e a r c h  s c h e d u l e s .  

200,000 3. Repa i r  of Roofs, Var ious  B u i l d i n g s  ...................................................... 
The A d m i n i s t r a t i o n  B u i l d i n g  (N-200 ), F l i g h t  Suppor t  B u i l d i n g  (N-211), and A d m i n i s t r a t i v e  Management 

B u i l d i n g  (N?41>, a l l  h a v e  roofs t h a t  have  d e t e r i o r a t e d ,  l e a k  b a d l y ,  and must be r e p l a c e d .  The r e p a i r s  i n v o l v e  
s t r i p p i n g  a p p r o x i m a t e l y  48,000 s q u a r e  feet  o f  m i n e r a l  surface r o o f ,  a d d i t i o n  of s e v e r a l  expans ion  j o i n t s  and 
roof d r a i n s ,  some a l t e r a t i o n  t o  roof s l o p e s ,  a p p l i c a t i o n  of two i n c h e s  o f  r i g i d  foam t h e r m a l  i n s u l a t i o n ,  and 
a p p l i c a t i o n  of s t a n d a r d  mineral f e l t  and t a r  s u r f a c e  c o u r s e s .  . Simple  spot r e p a i r s  a r e  no l o n g e r  e f f e c t i v e  f o r  
t h e s e  d e t e r i o r a t e d  roofs. Deferral of r e p a i r s  w i l l  a l l o w  c o n t i n u e d  l e a k s  i n  t h e s e  t h r e e  b u i l d i n g s ,  w i t h  
a d d i t i o n a l  and e x p e n s i v e  s t o p g a p  spot r e p a i r s  a n d ,  e v e n t u a l l y ,  more e x p e n s i v e  b u i l d i n g  r e h a b i l i t a t i o n .  

4. Repa i r  of Compressor D r i v e  Motors (N-229 and N-250) 290,000 ..................................... 
T h i s  p r o j e c t  w i l l  r e p a i r  and o v e r h a u l  two compressor  motors which p r o v i d e  o v e r  h a l f  t h e  compressed a i r  

One motor is a 5 ,500  horsepower  synchronous  motor. Overhaul  w i l l  c o n s i s t  o f  c l e a n i n g ,  r e a l i g n m e n t ,  
u sed  i n  Ames wind t u n n e l s  and o t h e r  r e s e a r c h  f a c i l i t i e s .  N e i t h e r  motor h a s  been ove rhau led  w i t h i n  t h e  p a s t  
ten y e a r s .  
check ing  and r e p a i r i n g  i n s u l a t i o n  as n e c e s s a r y ,  c h e c k i n g  and r e p a i r i n g  b e a r i n g s ,  and p a i n t i n g .  The second 
motor, a 4,000 horsepower  synchronous  motor w i l l  be rewound and c o n v e r t e d  t o  4.16 kV i n  a d d i t i o n  t o  o t h e r  
r e p a i r s  s imi lar  t o  t h o s e  for t h e  5 ,500  horsepower motor. A 13.8 kV - 4.16 kV d e l t a  Y transformer w i l l  be 
i n s t a l l e d .  Overhaul  and r e p a i r  of t h e s e  motors is r e q u i r e d  t o  e n s u r e  c o n t i n u e d  re l iab le  h i g h  p r e s s u r e  a i r  
s e r v i c e  t o  i m p o r t a n t  r e s e a r c h  f a c i l i t i e s .  

5. Repa i r  of  H e a t i n g ,  V e n t i l a t i n g ,  and A i r- c o n d i t i o n i n g ,  Various B u i l d i n g s . .  ............... 235,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  major r e p a i r s  t o  components of  f i v e  h e a t i n g  and c o o l i n g  s y s t e m s  a t  Ames. 
The b o i l e r  s t a c k  i n  h i l d i n g  N 4 4 3  was i n s t a l l e d  i n  1966 and i s  now corroded beyond r e p a i r  and will be r e p l a c e d .  
The b o i l e r  i n  Wl i ld ing  N-229 was i n s t a l l e d  i n  1960 and h a s  been r e p a i r e d  s e v e r a l  times. F i r e  box l e a k s  and 
c o r r o s i o n  d i c t a t e  r ep lacemen t  of  t h e  bo i l e r  as it is no l o n g e r  p r a c t i c a l  t o  r e p a i r .  The 270-ton a i r- c o n d i t i o n i n g  
c o o l i n g  tower f i l l  a t  h i l d i n g  N-244, i n s t a l l e d  i n  1967, is corroded and r o t t e d  and r e q u i r e s  major s t r u c t u r a l  
r e p a i r  and f i l l  r e p l a c e m e n t ,  and t h e  motor and f a n  mounting require o v e r h a u l  and r e p a i r .  The 566- ton c o o l i n g  
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of t h e  f i l l .  
o p e r a t e d  c o n t i n u o u s l y  s i n c e  t h e n .  
manner w i l l  s i g n i f i c a n t l y  r educe  t h e  e x p e n s i v e  and i n e f f i c i e n t  main tenance  now r e q u i r e d  on t h e s e  d e t e r i o r a t e d  
h e a t i n g  and c o o l i n g  sys t em components .  

?he two 383- ton r e c i p r o c a t i n g  ch i l le rs  a t  B u i l d i n g  N-239 were i n s t a l l e d  i n  1965 and h a v e  been 
Complet ion o f  these r e p a i r s  i n  a t i m e l y  Both r e q u i r e  comple te  o v e r h a u l .  

B. Dryden F l i g h t  R e s e a r c h  F a c i l i t y  (DFRF)...................................................... 195,000 

1. Repai r  of  Roofs, Var ious  Buildings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........................ 195,000 

The roofs t o  be r e p a i r e d  a re  o v e r  30 y e a r s  o l d ,  and have d e t e r i o r a t e d  i n  t h e  h a r s h  d e s e r t  envi ronment .  
The 57,000- square foot r o o f  of B u i l d i n g  4802 w i l l  be  removed and r e p l a c e d  w i t h  o n e  i n c h  o f  sp rayed  u r e t h a n e  
foam c o a t e d  w i t h  25 t o  30  m i l s  of a c r y l i c  elastomeric f i l m .  The roofs o f  three b u i l d i n g s  (4806,  4807A, and 
48081, approx ima te ly  31,000 s q u a r e  fee t ,  are of formed m e t a l  r o o f i n g  and w i l l  a lso  be u r e t h a n e  foam c o a t e d  
w i t h  a c r y l i c  f i l m .  

C. Goddard S p a c e  F l i g h t  Center (GSFC)......... ................................................. 1,180 ,000  

The r o o f s  now r e q u i r e  e x p e n s i v e  spot r e p a i r  o f  numerous l e a k s .  

1. Replace Steam Lines  from B u i l d i n g  24  t o  B u i l d i n g s  1 and 2 ............................... 490,000 

T h i s  p r o j e c t  p r o v i d e s  for t h e  r ep l acemen t  o f  t h e  20-year-old steam s u p p l y  and condensa t e  r e t u r n  l i n e s .  
The new p i p e  w i l l  be p r e- i n s u l a t e d  d i r e c t  b u r i a l  and c o n s i s t s  of 650 l i n e a r  fee t  of 8 i n c h  and 4 i n c h  c o n d e n s a t e ,  
and 450 feet  of 5-inch and 600 feet o f  4- inch steam l i n e s  i n t e r c o n n e c t i n g  t h e  C e n t r a l  Hea t ing  and R e f r i g e r a t i o n  
P l a n t  ( 2 4 1 ,  manholes  14, 6-1, 6, t h e  Space P r o j e c t s  B u i l d i n g  (1 ) and t h e  Research  P r o j e c t s  L a b o r a t o r y  ( 2 ) .  
New r ep l acemen t  manholes w i l l  be i n s t a l l e d  t o  allow for p a r a l l e l  p i p i n g  c o n s t r u c t i o n  and t o  p r e v e n t  excessive 
downtime. 

C u r r e n t l y ,  numerous l eaks  have  deve loped  i n  t h e  p i p i n g  sys tem and t h e  s t e e l  hous ing  c o n d u i t  due  t o  
s e v e r e  c o r r o s i o n .  Aerial thermographs have  r e v e a l e d  e x c e s s i v e  h e a t  l o s s e s  from t h i s  p ipe  l i n e .  Ihe proposed 
work w i l l  a lso i n c l u d e  c a t h o d i c  p r o t e c t i o n .  

2. Repa i r  Roof, B u i l d i n g  3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . , . . . . . . . . . . . . . . . .  300,000 

This project  p r o v i d e s  f o r  t h e  b a l a n c e  of t h e  roof r ep l acemen t  (30,000 s q u a r e  feet)  of t h e  Central 
F l i g h t  Con t ro l  and Range Operations Bu i ld ing  ( 3  1, Coping,  f l a s h i n g ,  g r a v e l  s t o p ,  p e d e s t r i a n  walkways, expans ion  
j o i n t s ,  and o t h e r  a c c e s s o r i e s  w i l l  a l s o  be r e p l a c e d .  Tne e x i s t i n g  r o o f  is more t h a n  20 y e a r s  o l d  and c o n t a i n s  
numerous p a t c h e s  and t empora ry  r e p a i r s .  The heavy t r a f f i c  a s s o c i a t e d  w i t h  t h e  i n s t a l l a t i o n  of equipment  and 
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was r e p l a c e d  a s  an emergency r e p a i r  because  o f  severe d e t e r i o r a t i o n .  

3 .  Repa i r  Air Handling Units (6, 11, and 1 2 )  ............................................... 390,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  f i v e  Air Handling U n i t s  ( A H U ' s )  i n  t h e  Space S c i e n c e s  Labora to ry  
( 6 1 ,  4 A H U ' s  i n  t h e  Applied S c i e n c e s  Labora to ry  ( 1 1  1, and 3 A H U ' s  i n  t h e  Track ing  and Te leme t ry  L a b o r a t o r y  
( 1 2 ) .  The r e p a i r  work w i l l  i n c l u d e  t h e  r ep lacemen t  o f  h e a t i n g  and c o o l i n g  c o i l s ,  l e a k i n g  dampers ,  p i p i n g  and 
i n s u l a t i o n ,  and pneumat ic  c o n t r o l s .  Also i n c l u d e d  i s  t h e  r e p a i r  o f  d e t e r i o r a t e d  equipment and components 
w i t h i n  t h e  mechanica l  equipment rooms. The e x i s t i n g  package /bu i l t -up  A H U ' s  have been i n  o p e r a t i o n  s i n c e  t h e  
e a r l y  1960 ' s .  Due t o  d e t e r i o r a t i o n  and c o r r o s i o n  r e s u l t i n g  from t h e i r  v i n t a g e  and extensive o p e r a t i o n s ,  
r e p l a c e m e n t  o f  equipment  components a n d / o r  en t i r e  u n i t s  has  become n e c e s s a r y .  This r e p a i r  p r o j e c t  w i l l  improve 
o p e r a t i n g  e f f i c i e n c y  and enhance sys tem r e l i a b i l i t y .  

D. J e t  P r o p u l s i o n  L a b o r a t o r y  (JPL). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,900,000 

1. Repai r  Water Lines...................................................................... 480,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r ep lacemen t  o f  a p p r o x i m a t e l y  2,700 l i n e a r  f e e t  o f  d e t e r i o r a t e d  underground 
wa te r  l ines and upgrad ing  e x i s t i n g  water  s e r v i c e  t o  v a r i o u s  f a c i l i t i e s .  Work i n c l u d e s  t h e  i n s t a l l a t i o n  o f  
4-, 6-, 8-, and 12- inch  s t e e l  l i n e s  t o  r e p l a c e  e x i s t i n g  w a t e r l i n e s  t h a t  have  been i n  s e r v i c e  f o r  a b o u t  40 
y e a r s ,  a r e  d e t e r i o r a t i n g  r a p i d l y ,  and have  been r e p a i r e d  numerous times. The w a t e r  s e r v i c e  w i l l  be improved 
by p r o v i d i n g  a d u a l  f e e d  f o r  f i r e  p r o t e c t i o n  f o r  22 J P L  b u i l d i n g s  and e l i m i n a t i n g  dead end l ines and t h e i r  
a t t e n d a n t  h e a l t h  h a z a r d s .  

2. Repa i r  E l e c t r i c a l  Power System, SFOF.................................................... 475,000 

This p r o j e c t  p r o v i d e s  f o r  t h e  i n i t i a l  increment  o f  a p lanned program t o  r e p l a c e  t h e  u n i n t e r r u p t a b l e  
power sys tem (UPS) i n  t h e  Space F l i g h t  O p e r a t i o n s  F a c i l i t y  (SFOF), Wl i ld ing  230. Work i n c l u d e s  r e p l a c i n g  
p o r t i o n s  o f  t h e  e lec t r ica l  power sys tem i n c l u d i n g  t h e  s w i t c h g e a r  and bus  d u c t s  s e r v i n g  t r a n s f o r m e r  T-1. A 
cross t i e  t o  t r a n s f o r m e r  T-2 i s  a l s o  i n c l u d e d .  T h i s  work w i l l  p r o v i d e  a second s o u r c e  of power t o  b o t h  t h e  
e x i s t i n g  and p lanned UPS p e r m i t t i n g  t h e  i n s t a l l a t i o n  of p o r t i o n s  of t h e  new sys tem p r i o r  t o  t h e  removal  o f  t h e  
o l d .  'Ihe SFOF i s  t h e  c e n t e r  a t  J P L  f o r  a l l  s p a c e c r a f t  t r a c k i n g ,  c o n t r o l ,  a n a l y s i s  and o p e r a t i o n s ,  f u n c t i o n i n g  
24 h o u r s  a day.  The computers  and d a t a  p r o c e s s i n g  equipment  a r e  p rov ided  backup e l e c t r i c a l  power by t h e  UPS. 
Sudden f a i l u r e  i n  t h e  UPS cou ld  r e s u l t  i n  an emergency shutdown o f  t h e  computers .  The UPS i s  t w e n t y  y e a r s  
o l d ,  near t h e  end o f  i t s  u s e f u l  l i f e  and must  be r e p l a c e d  t o  i n s u r e  r e l i a b l e  e l e c t r i c a l  power t o  t h e  computers  
i n  t h e  SFOF. 
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3. Repa i r  of Pr imary  Electr ical  System ..................................................... 
This p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  t h e  p r imary  e l ec t r i ca l  power s u p p l y  t o  t e n  b u i l d i n g s .  Work 

i n c l u d e s  t h e  r ep l acemen t  o f  Transformer  Banks 30, 42 and 64  w i t h  16.5 kV d u a l  f e e d  t r a n s f o r m e r s  and re la ted 
e l e c t r i c a l  equipment .  The b u i l d i n g s  a r e  c u r r e n t l y  served by  a 2.4 kV e l e c t r i c a l  power system Gjhich is ove r  
20 y e a r s  o l d ,  d e t e r i o r a t e d ,  and s u b j e c t  t o  l ong  d u r a t i o n  s i n g l e  p o i n t  f a i l u r e .  Replacement o f  t h e s e  e l e m e n t s  
of t h e  e l e c t r i c a l  sys tem is u r g e n t l y  needed t o  p r o v i d e  a r e l i a b l e  e l e c t r i c a l  power system f o r  t h e s e  t e n  
b u i l d  i n g s .  

........................................................................ 4. Repa i r  Roadways. 470,000 

T h i s  p r o j e c t  p r o v i d e s  fgr t h e  rep lacement  o f  a p p r o x i m a t e l y  7,500 s q u a r e  y a r d s  o f  d e t e r i o r a t e d  roadways 
i n  t h e  area o f  B u i l d i n g s  168, 183, 179, and 233, and t h e  a r e a  of B u i l d i n g s  114, 156, 161, and 198. Work 
i n c l u d e s  removal  of t h e  d e t e r i o r a t e d  p a v i n g ,  g r a d i n g  f o r  p rope r  d r a i n a g e ,  and t h e  l a y i n g  o f  a new base c o u r s e  
and i n s t a l l a t i o n  of t h r e e  i n c h e s  of a s p h a l t i c  pav ing .  A l s o  i n c l u d e d  is t h e  rep lacement  o f  concrete c u r b s  and 
gua rd  r a i l s  on t h e  Mesa, west of  B u i l d i n g  212 and s o u t h  o f  B u i l d i n g  260. The e x i s t i n g  paving  h a s  d e t e r i o r a t e d  
t o  a c o n d i t i o n  where it can no l o n g e r  be c o r r e c t e d  by m a i n t a i n e n c e .  A l l i g a t o r i n g  and l a r g e  c r a c k s  have  p e r m i t t e d  
wa te r  t o  p e n e t r a t e  and damage t h e  b a s e ,  t h e r e b y  i n d u c i n g  settlement o f  t h e  paving .  

E. Johnson  S p a c e  Center (JSC). .  ................................................................ 1,225 ,000  

1. Repa i r  o f  U t i l i t y  Gene ra t i on  and D i s t r i b u t i o n  Sys tems  ( 2 4 )  .............................. 250,000 

T h i s  p r o j e c t  is r e q u i r e d  t o  m a i n t a i n  t h e  r e l i a b i l i t y ,  e f f i c i e n c y ,  and s a f e t y  o f  t h e  b a s i c  u t i l i t i e s  
t h a t  are g e n e r a t e d  and d i s t r i b u t e d  from t h e  Central Heat ing  and Cooling P l a n t ,  B u i l d i n g  24. T h i s  i s  p a r t  o f  
a mult iyear  r e p a i r  program t o  p r e c l u d e  serious o u t a g e s  by s c h e d u l i n g  work i n  r e l a t i on  t o  t h e  service l i f e  
e x p e c t a n c y  of t h e  various components.  These  r e s o u r c e s  w i l l  p r o v i d e  f o r  t h e  r e p a i r / r e p l a c e a e n t  o f  15 v a l v e s ,  
1 boiler,  1 pump, 2 c h i l l e r s ,  1 h e a t  exchange r ,  2 tower f a n s ,  sump pumps, v a r i o u s  c o n t r o l s ,  expans ion  j o i n t s ,  
and i n s u l a t i o n .  

2. Repa i r  o f  Hea t ing ,  V e n t i l a t i n g ,  and Ai r- cond i t i on ing  Sys tems ,  Var ious  Bu i ld ings . .  ....... 475,000 

T h i s  p r o j e c t  is p a r t  o f  a m u l t i y e a r  program t o  r e p a i r  h e a t i n g  and c o o l i n g  equipment  i n  v a r i o u s  b u i l d i n g s  
a t  JSC. 
c o m p r e s s o r s ,  c o n d e n s e r s ,  c o n t r o l s ,  v a l v e s ,  pumps, c o n d e n s a t e  u n i t s ,  and f a n / s c r o l l  a s s e m b l i e s .  I n  a d d i t i o n ,  
t a s k s  of  c o i l  c l e a n i n g ,  damper and d u c t  r e p a i r ,  s u s p e n s i o n  r e p l a c e m e n t ,  p i p i n g  r ep l acemen t  o r  r e p a i r ,  h o t  wa te r  
c o n v e r t e r  and g e n e r a t o r  r e p a i r  o r  r e p l a c e m e n t ,  i n s t r u m e n t a t i o n  c a l i b r a t i o n  o r  r e p l a c e m e n t ,  i n s u l a t i n g ,  and 

The work i n  t h i s  phase  i n c l u d e s  t h e  r e p a i r  o r  r ep l acemen t  o f  a i r  h a n d l e r  c a s i n g s  and s t ruc tures ,  
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p a i n t i n g  o f  a l l  components  and a n c i l l a r y  equipment  w i l l  be pe r fo rmed .  The a r e a  of  c o m e  
b u i l d i n g s  3, 11 ,  16, 37, 44,  45, t h e  S e c u r i t y -  C o n t r o l  Area,' and t h e  T e c h n i c a l  Suppor t  F a c i l i t i e s  Area. '!he 
v a r i o u s  h e a t i n g  and c o o l i n g  system components  a r e  a p p r o a c h i n g  t h e  end o f  a u s e f u l  l i f e  e x p e c t a n c y ,  Many o f  
these components  are used  t o  r e g u l a t e  f low,  a l l o w  ma in tenance  shutdowns ,  and serve a s  a u t o m a t i c  shutdown d e v i c e s  
i n  c a s e  o f  emergency.  

3. R e p a i r  o f  Var ious  F a c i l i t i e s ,  White S a n d s  Test F a c i l i t y  ................................. 200,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  r e p a i r  o f  v a r i o u s  f a c i l i t i e s  a t  t h e  JSC-Glhite Sands  T e s t  F a c i l i t y .  The 
e x i s t i n g  h e a t i n g ,  v e n t i l a t i o n ,  and a i r - c o n d i t i o n i n g  ( H V A C )  systems have  been i n  use since e a r l y  1964. Main tenance  
costs  a r e  i n c r e a s i n g  b e c a u s e  o f  t h e  d e t e r i o r a t i n g  c o n d i t i o n  o f  t h i s  equ ipmen t .  The s i t e  w a t e r  t a n k  h a s  been 
i n  service since 1964 and r e q u i r e s  r e p a i n t i n g  o f  b o t h  t h e  i n t e r i o r  and e x t e r i o r .  The b a t t e r i e s  f o r  t h e  backup 
power sys tem b h i c h  were i n s t a l l e d  between 1966 and 1969,  have  since d e t e r i o r a t e d  and need  t o  be r e p l a c e d .  
R e p a i r s  w i l l  a l s o  be made t o  t h e  HVAC equipment  by r e p l a c i n g  d e t e r i o r a t e d  components  i n  B u i l d i n g s  1 1 1 ,  112, 
120,  121, 411, and 412. The s i te  w a t e r  s y s t e m  w i l l  be r e f u r b i s h e d  b y  r e p l a c i n g  w a t e r l i n e s  i n  B u i l d i n g s  411 
and 412 and r e h a b i l i t a t i n g  t h e  s i t e  w a t e r  s t o r a g e  t a n k .  The backup e l e c t r i c a l  power f o r  p r o p u l s i o n  t e s t  a r e a  
c o n t r o l s  w i l l  be r e f u r b i s h e d  b y  r e p l a c i n g  t h e  b a t t e r i e s  f o r  t h e  2 8 - ~ 0 l t ,  Dc power s y s t e m .  

4. R e p a i r  o f  S a n i t a r y  Sewer System ......................................................... 300,000 

T h i s  p r o j e c t  is a p a r t  o f  a m u l t i y e a r  program t o  r e p a i r  t h e  JSC s a n i t a r y  sewer system. S u b s t a n t i a l  
p i p e  s e t t l e m e n t  i n  t h e  s a n i t a r y  sewer g r a v i t y  l i ne s  h a s  been e x p e r i e n c e d  a t  JSC. An i n v e s t i g a t i o n  and s u r v e y  
u s i n g  t e l e v i s i o n  i n s p e c t i o n  t e c h n i q u e s  i n d i c a t e d  t h a t  a p p r o x i m a t e l y  26 p e r c e n t  o f  a l l  l i n e s  r e q u i r e d  s l i p l i n i n g  
o r  r e p a i r  t o  p r e v e n t  recurrent b l o c k a g e s .  The s w e l l i n g  and s h r i n k a g e  c h a r a c t e r i s t i c s  o f  t h e  s o i l  f o u n d a t i o n  
are t h e  p r imary  c a u s e  o f  f a i l u r e s .  A l s o ,  l a n d  s u b s i d e n c e  h a s  c o n t r i b u t e d  t o  some o f  t h e  p i p e  d e t e r i o r a t i o n .  
The work i n  t h i s  p r o j e c t  i n c l u d e s  r e p a i r s  t o  a n d / o r  s l i p l i n i n g  o f  a p p r o x i m a t e l y  4,238 l i n e a r  f e e t  o f  underground 
g r a v i t y  l i ne s  t h a t  compr i se  t h e  Center s a n i t a r y  sewer system. T h i s  i n c l u d e s  a p p r o x i m a t e l y  3,658 l i n e a r  f e e t  
of 8- inch  l ines a n d  580 l i n e a r  f e e t  o f  10-inch l i ne s .  P i p e  segmen t s  which a r e  broken w i l l  be r e p l a c e d  on a 
s t a b i l i z e d  b a s e  m a t e r i a l  f o r  improved s u p p o r t .  

F. Kennedy S p a c e  Center (KSC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,455,000 

1. Replace  N e w  Boiler i n  U t i l i t y  Annex. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r ep lacemen t  o f  B o i l e r  t l  i n  t h e  U t i l i t y  Annex (K6-947). The d e t e r i o r a t i o n  
o f  t h i s  b o i l e r  h a s  s e r i o u s l y  reduced i t s  r e l i a b i l i t y  and c a p a b i l i t y  t o  meet t h e  r e h e a t  and h e a t i n g  r e q u i r e m e n t s  
o f  t h e  O r b i t e r  P r o c e s s i n g  F a c i l i t y  (OPF), V e r t i c a l  Assembly B u i l d i n g  ( V A B ) ,  and Launch C o n t r o l  Center  ( L C C )  
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and could impact t he  S h u t t l e  Program. Boi le r s  12 and U 3  i n  t h e  sane f 
good condi t ion .  Boiler 8 1  w i l l  be replaced b y  a new 23 n i l l i o n  Btu/hour 

7 b o i l e r  I 1  now, the  s y s t e 3  r e l i a b i l i t y  w i l l  be g r e a t l y  improved, because one 20 mil l ion  Eku u n i t  could'always 
be on standby t o  meet the  added demand d w i n g  S lu t t l e  a c t i v i t i e s  and during other  times of t he  year t o  s a t i s f y  
t h e  t o t a l  heat ing demand. 

2. Replace Tu0 Ver t ica l  R o c e s s i n g  F a c i l i t y  (H7-1U69)  Air Conditioning Chi l l e r s . . . . . . . . . . . .  240 , 000 

This p r o j e c t  w i l l  r ep lace  two 150-ton a i r- condi t ion ing  c h i l l e r s  a t  t he  Ver t i ca l  Processing F a c i l i t y  
(VPF)  . The 23-year-old c h i l l e r s  a r e  o r i a i n a l  equiprnent , ant iquated and r e q u i r e  constant  maintenance. Service  
l i f e  has long been exceeded and breakdoun frequency is  inc reas ing .  The inc rease  in c r i t i c a l  S h u t t l e  payload 
r e q u i r m e n t s  p laces  a d d i t i o n a l  demands  on t he  equipnent , n e c e s s i t a t i n g  r e l i a b l e  and s e r v i c a b l e  equipment. 

3 .  Repair Kennedy Parkway from W i l s o n  I n t e r s e c t i o n  t o  NASA Parkway ......................... 530,000 

This p r o j e c t  c o n s i s t s  of r e s t o r i n g  sone 135,030 square  yards  of  a s p h a l t  pavenent on t he  Kennedy Parkway 
from i ts  J i l s o n  i n t e r s e c t i o n  t o  the  NASA Parkway t o  preclude f u r t h e r  d e t e r i o r a t i o n  of the  road base.  ?)lis 
road,  *ich is the  main a r t e r y  between t he  KSC I n d u s t r i a l  a rea  and T i t u s v i l l e  ent rance  through LC-39, is 
s u b j e c t e d  t o  heavy usage by  employees, t o w  buses,  o p e r a t i o n a l  t r a f f i c ,  l a r g e  t r u c k s  and t h e  extremely heavy 
loads  of  cranes  and other  equipment. The cur ren t  usage of t h i s  road will inc rease  as  S h u t t l e  opera t ions  
inc rease .  The roadway is s e t t l i n g ,  l o n g i t u d i n a l  cracks  have formed and a r e  expanding, permit t ing moisture t o  
en t e r  and d e t e r i o r a t e  the  roadbed, and "washboarding" i s  inc reas ing .  This pro jec t  is  required t o  prevent 
f u r t he r  d e t e r i o r a t i o n  of t he  roadbase and bituminous su r f ace ,  and t o  prevent the  developnent o f  poss ib le  s a f e t y  
hazards as  d e t e r i o r a t i o n  cont inues .  

....................................... 4. Repair Roofs, 3angar M % Pressure  R o o f  Test Cell 195 t 009 

This p r o j e c t  w i l l  r ep lace  t he  roofs  on Hangar M and t he  Pressure Proof Test Cell a t  CCAFS. The roofs  
on t h e s e  f a c i l i t i e s  have d e t e r i o r a t e d  and a r e  leaking beyond t h e  c a p a b i l i t y  of r o u t i n e  maintenance. The 
i n t e r i o r  of  Hangar I1 and t h e  Pressure  Proof Test Cell a r e  a l s o  i n  need of refurbishment beyond t h a t  of  r o u t i n e  
maintenance. About 20,000 square  f ee t  of  new 4- p l y  b u i l t - u p  g rave l  roofs  w i l l  be i n s t a l l e d  w i t h  new f l a s h i n g s  
and d r a i n s l g r a v e l  s t o p s ,  as requ i red .  The i n t e r i o r  of Hangar M and t h e  Pressure Proof Test Cell  w i l l  be 
refurbished b y  r e s t o r i n g  wa l l s ,  r ep lac ing  f l o o r  t i l e ,  and r e p a i r i n g  c e i l i n g s .  



I- 

1. Repa i r  t o  High Pressure Air D i s t r i b u t i o n  P i p i n g ,  Va r ious  F a c i l i t i e s  ..................... 450.000 

This p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of  h i g h  p r e s s u r e  a i r  systems i n  t h e  Eas t  and Hest a r e a s  between 
B u i l d i n g  1221 and  1218A; t h e  East Area a i r  d i s t r i b u t i o n  p i p i n g ;  t h e  600 p s i  p i p i n g  o u t s i d e  o f  B u i l d i n g  1221: 
and t h e  5 , 0 0 0  p s i  p i p i n g  i n  t h e  u t i l i t y  t u n n e l .  h i s  p i p i n g  h a s  been i n s p e c t e d  and a n a l y z e d  a s  p a r t  o f  LaRC's 
p r e s s u r e  vessel r e c e r t i f i c a t i o n  program. This p r o j e c t  s p e c i f i c a l l y  p r o v i d e s  f o r  r e p a i r i n g  d e f e c t i v e  w o l d s  and 
p i p e s  t h a t  do n o t  meet t h e  a c c e p t e d  c o d e s  and o t h e r  p e r t i n e n t  s a f e t y  c r i t e r i a .  

2. R e p a i r  Coo l ing  Tower (1236). .  ........................................................... 495,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p l a c e m e n t  o f  an e x i s t i n g  two-cell redwood c o o l i n 6  t ower  which  serves 
B u i l d i n g  1236. 
e n t e r i n g  a i r  t e m p e r a t u r e  of  78OF vet b u l b .  The e x i s t i n g  redwood c o o l i n g  tower and wooden f i l l  have d e t e r i o r a t e d  
and t h e  gear boxes a r e  worn and r e q u i r e  r e p l a c e m e n t .  The tower  was c o n s t r u c t e d  i n  1950 and h a s  been in v i r t u a l l y  
c o n t i n u o u s  u s e  since t h a t  time. T e s t i n g  per formed unde r  t h e  Coo l ing  Tower I n s t i t u t e ,  ATP-195, c o o l i n g  t ower  
test  p r o c e d u r e s  i n d i c a t e  t h a t  t h e  e x i s t i n g  tower is p e r f o r m i n g  a t  o n e - t h i r d  o f  i t s  o r i g i n a l  c a p a c i t y .  

h e  new tower w i l l  h a v e  t h e  c a p a c i t y  t o  cool 7,000 GP!4 o f  u a t e r  f r o n  119 F t o  95OF w i t h  an 

3. Repa i r  2.3 k V  "N1" S w i t c h g e a r ,  T a y l o r  Road S u b s t a t i o n  .................................... '195,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p l a c e m e n t  o f  t h e  2. p < V  s u b s t a t i o n  l o c a t e d  on  Taylor Road. The work 
r e q u i r e s  d i s c o n n e c t i n g  c a b l e s  from e x i s t i n g  l o a d s ,  rmoval  o f  e x i s t i n g  s w i t c h g e a r ,  i n s t a l l a t i o n  o f  new s u i  t c h g e a r  
and t r a n s f o r m e r  a n d ,  r e c o n n e c t i n g  t h e  c a b l e s .  S w i t c h g e a r  ( ' 4 1 )  s u p p l i e s  power t o  E h i l d i n g  1213, 1218A, 1219, 
1220, and 1194. I t  c o n t a i n s  c i r c u i t  breakers which a re  no l o n g e r  manufac tu red .  S p a r e  p a r t s  a r e  v e r y  l i m i t e d  
and a f a i l u r e  i n  t h e  s u i t c h g e a r  would r e s u l t  i n  a c o n s i d e r a b l e  l o s s  o f  service, t h u s  l m p a c t i n g  r e s e a r c h  i n  k e y  
r e s e a r c h  f a c i l  l t l e s .  

4. R e p a i r  Roofs, Var ious  F a c i l i t i e s ,  West Area............................................. Q55.000 

T h i s  p r o j e c t  u i l l  r e p a i r  45,400 s q u a r e  f e e t  o f  t h e  b u i l t u p  r o o f s  on  R J l l d i n g s  1232A, 1255, and 1219. 
The r e p a i r s  u i l l  i n c l u d e  i n s u l a t i o n ,  f l a s h i n g ,  and o t h e r  items n e c e s s a r y  t o  restore t h e  r o o f  t o  its o r i g i n a l  
c o n d i t i o n .  h e s e  r o o f s  have  d e t e r i o r a t e d  and nune rous  leaks  h a v e  been r e p o r t e d .  A s u r v e y  h a s  shown a h i g h  
m o i s t u r e  c o n t e n t  i n  l a r g e  areas  o f  t h e  r o o f s  l n d i c a t i n g  t h a t  u a t e r  is now t r a p p e d  between t h e  l a y e r s  o f  b u i l t -  
up r o o f .  On warm summer d a y s  t h e  r o o f s  b l i s t e r  as  t h e  t r a p p e d  uater e x p a n d s  c a u s i n g  f u r t h e r  d m a g e .  
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5. Repa i r  "A" Swi t chgea r  ( 1 2 2 5 )  and llB1l Swi tchgear  (1220 and 1232)  ....................... 
T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r ep l acemen t  o f  s w i t c h g e a r  sA1l i n  B u i l d i n g  1225 and ItB" sw i t chgea r  i n  1 

B u i l d i n g s  1220 and 1232. The work r e q u i r e s  d i s c o n n e c t i n g  c a b l e s ,  removing e x i s t i n g  s w i t c h g e a r ,  i n s t a l l i n g  new 
s w i  t c h g e a r  and r e c o n n e c t i n g  t h e  c a b l e s .  Swi t c h g e a r  aA1l s u p p l i e s  power t o  t h e  machine shop  and s w i  t c h g e a r  aB" 
s u p p l i e s  power t o  t h e  A v i o n i c s  I n t e g r a t i o n  Research  L a b o r a t o r y  (1220 1, S i m u l a t i o n  Research  F a c i l i t y  ( 1 2 2 0 ) ,  
T r a n s p o r t  S i m u l a t o r  (1220 1, t h e  V i s u a l  D i s p l a y  System (1  220 ) and t h e  Space Technology L a b o r a t o r y  ( 1  232 ) .  
Because s p a r e  p a r t s  are  i n  l i a i t e d  s u p p l y  and t h e  c i r c u i t  b r e a k e r s  a r e  no l o n g e r  manufac tu red ,  a f a i l u r e  would 
r e s u l t  i n  a l e n g t h y  l o s s  o f  se rv ice ,  t h u s  impac t ing  r e s e a r c h  i n  a k e y  a e r o n a u t i c a l  t e s t  f a c i l i t y .  

260,000 6. Repa i r  Equipment F o u n d a t i o n s ,  Var ious  F a c i l i t i e s . .  ...................................... 
T h i s  p r o j e c t  w i l l  r e p a i r  t h e  f o u n d a t i o n s  f o r  f a c i l i t y  equipment  and s u b s t a t i o n s  i n  b u i l d i n g s  640, 641, 

1208, 1233, 1247E, 1251, 1265A, and 1265D. The e x i s t i n g  p i e r s ,  pads  and f o o t i n g s  t h a t  show excessive s p a l l i n g ,  
c r a c k s  and a h i g h  d e g r e e  o f  d e t e r i o r a t i o n  w i l l  be r e p a i r e d  o r  r e p l a c e d  w i t h  c a s t - i n- p l a c e  c o n c r e t e .  The 
f o u n d a t i o n s  which s u p p o r t  equipment  such  as s u b s t a t i o n s ,  c o m p r e s s o r s ,  fan  motors  and p i p i n g  a r e  i n  a d e t e r i o r a t e d  
c o n d i t i o n ,  some hav ing  been i n  p l a c e  s ince  1944. A s y s t e m a t i c  r e p a i r  program f o r  r e s t o r i n g  t h e  f o u n d a t i o n s  
is r e q u i r e d  t o  i n s u r e  f u t u r e  r e l i a b l e  equipment  and r e s e a r c h  systems o p e r a t i o n s .  

H. Lewi s  R e s e a r c h  Center ( L e R C ) . . . . . . .  ......................................................... 2,440 ,000  

1. Repa i r  Steam Condensa te  Sys tems  i n  B u i l d i n g s  125, 64, and 49 ............................ 490,000 

T h i s  p r o j e c t  c o n s i s t s  o f  r ep l acemen t  o f  a p p r o x i m a t e l y  9,509 l i n e a r  f e e t  o f  steam c o n d e n s a t e  p i p i n g  i n  
t h e  Engine Test B u i l d i n g  No. 125, C e n t r a l  Air Equipment B u i l d i n g  No. 64, and M a t e r i a l s  and S t r u c t u r e s  L a b o r a t o r y  
No. 49. This p r o j e c t  a l s o  i n c l u d e s  r ep l acemen t  o f  a l l  t r a p s ,  s t r a i n e r s ,  and v a l v e s  a t  e ach  h e a t e r  l o c a t i o n ;  
i n s u l a t i o n  of exposed  p i p e  and r ep l acemen t  o f  c o n d e n s a t e  re turn pumps. 

The c o n d e n s a t e  p i p e ,  v a l v e s  and pumps a r e  t h e  o r i g i n a l  b u i l d i n g  equipment  which i s  a p p r o x i m a t e l y  25 
y e a r s  o f  a g e .  Components such  a s  t r a p s  and s t r a i n e r s  have  been m a i n t a i n e d  a s  r e q u i r e d ,  b u t  t h e  systems now 
need comple t e  r e p l a c e a e n t  due t o  c o r r o s i o n ,  p lugg ing  and wear .  
way t o  r e d u c e  ma in t enance  c o s t s  and r e d u c e  e n e r g y  l o s s e s .  

Repa i r  by system r e p l a c e m e n t  i s  a c o s t  e f f e c t i v e  

400,000 2. Repa i r  o f  Domestic Water System ......................................................... 
T h i s  p r o j e c t  c o n s i s t s  o f  r e p a i r i n g  t h e  e x i s t i n g  d o m e s t i c  water d i s t r i b u t i o n  s y s t e m  t o  m a i n t a i n  a d e q u a t e  

water f l ow  and p r e s s u r e  a t  v a r i o u s  l o c a t i o n s  t h r o u g h o u t  t h e  C e n t e r .  The work c o n s i s t s  o f  r e p l a c i n g  t h r e e  ( 3 )  
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i n c h  d iame te r  underground p i p e  l i n e .  

The d o m e s t i c  water sys tem a t  LeRC h a s  been i n  o p e r a t i o n  for  over  40  y e a r s .  The m a j o r i t y  of t h e  system 1 
consis ts  of u n l i n e d  cast  i r o n  p i p i n g .  Over t h e  y e a r s  t h e  d e p o s i t s  from t h e  c o r r o s i v e  a c t i o n  of t h e  water on 
t h e  p i p e ,  slime and s e d i m e n t s  have  r e s u l t e d  i n  i n c r e a s e d  f r i c t i o n  losses i n  t h e  ma ins ,  r e s u l t i n g  i n  r educed  
flows and p r e s s u r e s  i n  t h e  sys tem.  
c o s t l y .  The r e p a i r  of t h e  d o m e s t i c  water sys tem t o  be accompl ished by t h i s  p r o j e c t  w i l l  a s s u r e  a d e q u a t e  water 
flow and p r e s s u r e  t h r o u g h o u t  t h e  Center. 

The underground l o c a t i o n  of  t h e  p i p i n g  makes maintenance  d i f f i c u l t  and 

3. Repa i r  of Combustion Air System i n  Engine Research  B u i l d i n g  ( 5 )  ......................... 260,009 

T h i s  p r o j e c t  cons i s t s  of t h e  r e p a i r  and r ep lacemen t  o f  d e t e r i o r a t e d  125 p s i g  combust ion  a i r  s y s t e m s  
i n c l u d i n g  300 l i n e a r  feet  of  12 i n c h  and 18 i n c h  d i a m e t e r  p i p i n g ,  p i p i n g  s u p p o r t s ,  re l ie f  d e v i c e s ,  e roded  
moisture s e p a r a t o r s ,  m u f f l e r s ,  and o t h e r  p i p i n g  components t h a t  h a v e  been i n  s e r v i c e  f o r  35 y e a r s .  

Normal wear and corrosion of p i p i n g  components i n  p r o c e s s  s y s t e m s  have  c r e a t e d  c o n d i t i o n s  which r e q u i r e  
r e p a i r s  t o  a s s u r e  s t r u c t u r a l  adequacy and c o n t i n u e d  sa fe  o p e r a t i n g  c o n d i t i o n s .  The p r o c e s s  s y s t e m s  a r e  n e c e s s a r y  
t o  s u p p l y  p r o c e s s  f l u i d s  which are  c r i t i c a l  t o  t h e  s u c c e s s f u l  accomplishment of  e n g i n e  r e s e a r c h  t a s k s  t h r o u g h o u t  
t h e  l a b o r a t o r y .  T h i s  r e p a i r  work i s  a l so  n e c e s s a r y  f o r  t h e  r e c e r t i f i c a t i o n  of t h e  p r e s s u r i z e d  s y s t e m s .  

..................................................... 4 .  Repa i r  Ca thod ic  P r o t e c t i o n  Sys tems.  295,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  for  t h e  r e p a i r  of t h e  c a t h o d i c  p r o t e c t i o n  sys tem fo r  t h e  LeRC n a t u r a l  g a s ,  
c o o l i n g  tower water, p o t a b l e  water, s e r v i c e  a i r ,  and combust ion  a i r  p i p i n g  sys t ems .  The r e p a i r  w i l l  c o n s i s t  
of  a l l  work n e c e s s a r y  t o :  1 )  r e p a i r ,  r e p l a c e ,  and i n s t a l l  t e s t  boxes ;  2 )  p r o v i d e  for  t h e  i n s t a l l a t i o n  of  
anodes  where r e q u i r e d ;  and 3 )  t o  p r o v i d e  a l l  n e c e s s a r y  e x c a v a t i o n ,  b a c k f i l l i n g ,  and s o d d i n g .  Also i n c l u d e d  
is d o c m e n t a t i o n  of a l l  t e s t  box r e a d i n g s  fo r  t h e  r e p a i r e d  c a t h o d i c  p r o t e c t i o n  sys tem.  

The c a t h o d i c  p r o t e c t i o n  c o n s i s t s  of  magnesium anodes  which a re  b u r i e d  below ground l e v e l  and bonded 
t o  t h e  n a t u r a l  g a s ,  c o o l i n g  tower w a t e r ,  p o t a b l e  w a t e r ,  s e r v i c e  a i r ,  and combustion a i r  p i p i n g .  
are  used  t o  o b t a i n  p ipe - to - so i l  p o t e n t i a l  and c u r r e n t  r e a d i n g s .  The r e a d i n g s  a re  d i r e c t l y  r e l a t e d  t o  t h e  
r ema in ing  l i f e  of e x i s t i n g  anodes  and t o  t h e  d e g r e e  of p r o t e c t i o n  b e i n g  a f f o r d e d  t h e  p i p i n g  sys t em.  From 
r e c e n t  s u r v e y s  o f  t h e  t e s t  boxes ,  it h a s  been de te rmined  t h a t  o f  t h e  160 o r i g i n a l  t e s t  boxes ,  66 h a v e  e i t h e r  
been d e s t r o y e d  or are not l o c a t a b l e  due  t o  p a s t  c o n s t r u c t i o n  of  b u i l d i n g s ,  roadwork,  and/or  underground u t i l i t y  
r e p a i r  work or i n s t a l l a t i o n .  O f  t h e  r ema in ing  9 4  t e s t  boxes ,  26 a r e  i n  need o f  r e p a i r .  Also, t h e r e  a r e  

The tes t  boxes 
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I- 
- 

a p p r o x i m a t e l y  40 a r e a s  from which test box r e a d i n g s  i n d i c a t e  pipe- to- soil  p o t e n t i a l  r e a d i n g s  less t h a n  tha 
- .  - 

r e q u i r e d  f o r  an a d e q u a t e l y  p r o t e c t e d  p i p i n g  sys t em.  

5. Repa i r  of Walcott Road Between Tay lo r  Road and W-ookpark Road ........................... 260,000 

T h i s  p r o j e c t  p r o v i d e s  1,550 feet  o f  road  r e p a i r  and r e s u r f a c i n g  of W a l c o t t  Road from Brookpark Road 
t o  Tay lo r  Road. The work i n c l u d e s  t h e  removal  of  9,800 s q u a r e  y a r d s  o f  a s p h a l t  paveinent t o  a d e p t h  o f  2-1 /2 
i n c h e s  and f u l l  d e p t h  r e p a i r s  t o  h e a v i l y  d e t e r i o r a t e d  pavement a r e a s ,  t h e  r ep lacemen t  o f  d e t e r i o r a t e d  c o n c r e t e  
medians  and c u r b s ,  t h e  i n s t a l l a t i o n  of concrete pavement p a d s  s u r r o u n d i n g  t h e  c a t c h  b a s i n s  and t h e  r ep lacemen t  
of c a t c h  b a s i n  g r a t e s ,  t h e  widen ing  of t h e  e n t r a n c e  off  Brookpark  Road, t h e  i n s t a l l a t i o n  of a p r o t e c t i v e  
pavement membrane s y s t e m ,  t h e  r e s u r f a c i n g  of  W a l c o t t  Road w i t h  2-1/2 i n c h e s  o f  new a s p h a l t  c o n c r e t e  and t h e  
a p p l i c a t i o n  of pavement markings .  Walcott Road i s  t h e  main e n t r a n c e  t o  t h e  Lewis Research  Cen te r .  Al though 
t h i s  roadway h a s  r e c e i v e d  r e g u l a r  ma in tenance ,  it now r e q u i r e s  major r e p a i r  t o  o f f se t  t h e  d e t e r i o r a t i n g  e f fec ts  
of heavy t r a f f i c  and t h e  u s e  of s a l t  t o  melt snow and ice .  

6. Repa i r  D i s t r i b u t i o n  C h i l l e d  Water P i p i n g  Between R e f r i g e r a t i o n  B u i l d i n g  ( 3 )  t o  
Engine  Research  B u i l d i n g  (5 ...................................................... ....... 415,000 

T h i s  p r o j e c t  p r o v i d e s  r e p a i r  by  r ep lacemen t  o f  a 12- inch underground s u p p l y  and r e t u r n  d i s t r i b u t i o n  
p i p i n g  sys t em w i t h  a p p r o x i m a t e l y  1,300 l i n e a r  fee t  o f  i n s u l a t e d  16- inch s u p p l y  and r e t u r n  d i s t r i b u t i o n  p i p i n g  
from R e f r i g e r a t i o n  B u i l d i n g  ( 9 )  t o  Engine Research  B u i l d i n g  (5 ) .  The new p i p e  r o u t i n g  w i l l  be  a l o n g  t h e  
exterior w a l l  of B u i l d i n g  9 ,  t h e n  underground i n t o  B u i l d i n g  5. 

The e x i s t i n g  sys t em s u p p l i e s  c h i l l e d  water  t o  B u i l d i n g s  3, 5, 6, 7, 23, 38, 60, and 77 f o r  c o o l i n g  
c o n t r o l  rooms, l a b o r a t o r i e s ,  and off ices .  I f  t h i s  sys tem f a i l s ,  a l l  e i g h t  b u i l d i n g s  would lose c o o l i n g  f o r  
an ex tended  l e n g t h  of time, a f f e c t i n g  many r e s e a r c h  r i g s .  Rep lac ing  t h e  p i p i n g  e l i m i n a t e s  t h e  p o s s i b i l i t y  of 
a f a i l u r e  of s e r v i c e  t o  t h e s e  i n s t a l l a t i o n s .  The c h i l l e d  water s u p p l y  and r e t u r n  p i p i n g ,  is o v e r  3 0  y e a r s  
o l d ,  and i s  b u r i e d  10 f ee t  under Ames Road which makes ma in tenance  e x t r e m e l y  d i f f i c u l t .  Because  of  t h e  a g e  
of t h e  p i p i n g  and t h e  schedu led  f u t u r e  i n c r e a s e s  i n  c h i l l e d  water r e q u i r e m e n t s ,  r ep lacemen t  o f  t h e s e  l i n e s  is 
c r i t i c a l l y  needed a t  t h i s  time. 

7. Repa i r  of Roofs, B u i l d i n g s  301 and 309............................ ...................... 320, ooo 

This projec t  c o n s i s t s  of t h e  r e p a i r  of  approx i .na t e ly  42,000 s q u a r e  feet  o f  r o o f  on E lec t r i c  P r o p u l s i o n  

E x i s t i n g  :oof p e n e t r a t i o n s  w i l l  be r e c o n s t r u c t e d  t o  c u r r e n t  
L a b o r a t o r y  301 and 7,000 s q u a r e  f ee t  o f  roof on Space Pcwe.- Research  L a b o r a t o r y  309. The work i n c l u d e s  t h e  
removal  of  some p o r t i o n s  of roofs t o  t h e  r o o f  deck.  
s t a n d a r d s .  O b s o l e t e  roof equ ipmen t ,  o u t  of  s e r v i c e  and no l o n g e r  needed ,  w i l l  be  removed. A Class A f i r e  
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s t a n d a r d s .  Roof surfaces i n  p e d e s t r i a n  t r a f f i c  a r e a s  w i l l  be p r o t e c t e d  w i t h  r o o f  walkways. These r o o f s ,  
d e s p i t e  p e r i o d i c  r o u t i n e  ma in t enance ,  have now d e t e r i o r a t e d  t o  a p o i n t  where e x t e n s i v e  r e p a i r  is  now neces sa ry .  
The r o o f s  are  over  20 y e a r s  o l d  and r e p a i r s  a re  r e q u i r e d  t o  p r e v e n t  damage t o  t h e  b u i l d i n g  s t r u c t u r e  and 
equipment  c o n t a i n e d  t h e r e i n .  

I. M a r s h a l l  S p a c e  F l i g h t  C e n t e r  (MSFC)......................................................... 955,000 

1. Repair /Replacement  o f  High- pressure  Gas System.. ........................................ 460,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  a c o n t i n u i n g  program t o  r e p l a c e  u n r e l i a b l e  s e c t i o n s  o f  t h e  h i g h- p r e s s u r e  g a s  
p i p e l i n e s  which s u p p o r t  v i t a l  MSFC l a b o r a t o r y  and t e s t i n g  a c t i v i t i e s .  
e x p l o s i o n  a t  T e s t  S tand  500 and t h e  f a t a l  gaseous  n i t r o g e n  (GN ) a s p h y x i a t i o n  a c c i d e n t  a t  KSC,  a p l an  was 
f o r m u l a t e d  t o  upg rade  c r i t i c a l ,  h i g h  p r i o r i t y  p o r t i o n s  o f  t h e  &FC p i p e l i n e s  t o  meet c u r r e n t  s a f e t y  s t a n d a r d s .  
These 25- t o  30-year o l d  s y s t e m s  have  exceeded t h e i r  d e s i g n  l i f e ,  and i n c r e a s i n g  f a i l u r e  r a t e s  a r e  b e i n g  
e x p e r i e n c e d .  The work under t h i s  phase  i n c l u d e s  r ep l acemen t  o f  a p p r o x i m a t e l y  8,500 f e e t  o f  GN2 and GH2 p i p i n g  
t o  e l iminate  p o t e n t i a l  h a z a r d s  due t o  c o r r o s i o n  and p o s s i b l e  l e a k a g e .  

Fo l lowing  t h e  gaseous  hydrogen ( G H 2 )  

2. Repai r  Roofs, Var ious  B u i l d i n g s . . .  ...................................................... 495,000 

T h i s  p r o j e c t  is p a r t  o f  a 15-year r o o f  r e p a i r  program t o  r e c t i f y  b l i s t e r i n g ,  sof t  s p o t s ,  d r y i n g- o u t ,  
and d e t e r i o r a t e d  i n s u l a t i o n .  These r o o f  r e p a i r s  a re  e s s e n t i a l  t o  p r o t e c t  and p r e s e r v e  f a c i l i t y  c a p a b i l i t y  and 
t o  remove t h e  t h r e a t  of unscheduled  i n t e r r u p t i o n  t o  MSFC o p e r a t i o n s .  The most s e v e r e l y  d e t e r i o r a t e d  r o o f  a r e a s  
of B u i l d i n g s  4250, 4491, 4493, 4494, 4619, 4663, 4708, 4711 and  4712 a r e  schedu led  f o r  r e p a i r .  Under t h i s  
p r o j e c t ,  a p p r o x i m a t e l y  202,000 s q u a r e  feet  o f  r o o f i n g  will be r e p a i r e d .  T h i s  i n c l u d e s  r e p l a c i n g  r o o f s ,  
i n s u l a t i o n ,  damaged f l a s h i n g  and r e s a t u r a t i n g  r o o f  surfaces t o  a firm smooth f i n a l  f i n i s h .  

J. Michoud Assembly F a c i l i t y  (~F)............................................................. 1,665 ,000  

1. Repa i r  t o  Chemical Cleaning  and P l a t i n g  F a c i l i t y  (103).................................. 490,000 

The chemica l  c l e a n i n g  and p l a t i n g  f a c i l i t y  i n  W l i l d i n g  103 i s  where t h e  ET b a r r e l  p a n e l s  a r e  c l e a n e d  
and d e o x i d i z e d .  T h i s  f a c i l i t y  h a s  been i n  o p e r a t i o n  for a p p r o x i m a t e l y  17 y e a r s  and i s  i n  c r i t i c a l  need of  
r e p a i r  i n  ce r ta in  a r e a s  t o  p r o v i d e  c o n t i n u e d  r e l i a b i l i t y .  T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e l i n i n g  o f  seven 
chemica l  t a n k s ,  r ep l acemen t  of  a p p r o x i m a t e l y  200 feet o f  p i p i n g  and v a l v e s  and g e n e r a l  r e h a b i l i t a t i o n  t o  
s e l e c t i v e  e x h a u s t  d u c t  s y s t e m s .  A l i n e d  containment p i t  w i l l  a lso  be p r o v i d e d ,  t o  contain t r i c h l o r o e t h y l e n e  
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accordance  w i t h  EPA r e g u l a t i o n s .  

2. Repa i r  Roof, O f f i c e  Wl i ld ing  (102)...................................................... 480,000 1 
T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  o f  a p p r o x i a a t e l y  59,000 s q u a r e  f e e t  o f  r o o f i n g  on O f f i c e  

B u i l d i n g  102. The work i n c l u d e s  removal  o f  d e t e r i o r a t e d  r o o f i n g  m a t e r i a l ,  i n s t a l l a t i o n  o f  new vapor  b a r r i e r ,  
i n s u l a t i o n ,  b u i l t - u p  r o o f i n g ,  and f l a s h i n g .  The r o o f  i s  i n  need  o f  major  r e p a i r  t o  p r e v e n t  s t r u c t u r a l  and 
i n t e r i o r  damage due  t o  l e a k a g e .  'he  r o o f  has been pa tched  s e v e r a l  times, b u t  t h e  r o o f  a r e a  s t i l l  h a s  numerous 
l e a k s ,  s o f t  s p o t s  where i n s u l a t i o n  is s a t u r a t e d ,  and b l i s t e r s  due t o  t r a p p e d  m o i s t u r e .  

3. Repa i r  E l e c t r i c a l  Feeder ................................................................ 235,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  replacement  o f  a p p r o x i m a t e l y  2,209 f e e t  o f  underground e l e c t r i c a l  f e e d e r  
c a b l e .  Feeder  # 4  s u p p l i e s  e l e c t r i c a l  s e r v i c e  t o  t h e  ET components  spray- on foam i n s u l a t i o n  ( S O F I ) ,  mach in ing ,  
and t h e  t o o l  f a b r i c a t i o n  a r e a  l o c a t e d  i n  t h e  main manufac tu r ing  B u i l d i n g  103. The e x i s t i n g  13 ,800 v o l t  f e e d e r  
is a p p r o x i m a t e l y  40 y e a r s  o l d ,  d e t e r i o r a t i n g ,  and h a s  exceeded i t s  expec ted  u s e f u l  l i f e .  The new f e e d e r  w i l l  
be e t h y l e n e  p ropy lene  rubber  i n s u l a t e d  c a b l e ,  s h i e l d e d  w i t h  a p o l y v i n y l  c h l o r i d e  j a c k e t .  Four o i l  s w i t c h e s ,  
f o r  which r ep lacemen t  p a r t s  a r e  no t  a v a i l a b l e ,  w i l l  a l s o  be r e p l a c e d .  

4. Repai r  Cooling Tower... ................................................................. 469,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  t h e  e x i s t i n g  c o o l i n g  t o w e r ,  which i s  a h e a t  t r a n s f e r  u n i t ,  
s e r v i n g  t h e  t r i c h l o r e t h y l e n e  r e c o v e r y  s y s t e m ,  v a r i o u s  c h i l l e r s  and o t h e r  c r i t i c a l  x- ray and p r o d u c t i o n  machinery 
i n  t h e  main manufac tu r ing  Wl i ld ing  103. The i n t e r n a l  s t r u c t u r a l  t i m b e r  members and wood f i l l  have  d e t e r i o r a t e d  
and r e q u i r e  r e p l a c e m e n t .  The pumps and p i p i n g  r e q u i r e  r ep lacemen t  due t o  c o r r o s i o n  and mechanica l  d e t e r i o r a t i o n .  
A d r a i n  l i n e  t o  t h e  chemical  was te  pond will be i n s t a l l e d  t o  p r o v i d e  p rope r  d i s p o s a l  o f  chemical  Contaminants  
from t h e  p r o c e s s  wa te r  tower .  A r o o f  s h e l t e r  over t h e  blower f a n s  w i l l  a l s o  be p rov ided  f o r  weather  p r o t e c t i o n .  

K. N a t i o n a l  S p a c e  Technology L a b o r a t o r i e s  (NSTL)  ............................................... 2,425,000 

1. Repa i r  t o  S t a t i c  F i r i n g  T e s t  S tand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,000 

This project  p r o v i d e s  f o r  t h e  preparat ion and a p p l i c a t i o n  of  p r e s e r v a t i o n  c o a t i n g s  t o  exposed metal 
structures of  f a c i l i t i e s  w i t h i n  Complex B,  i n c l u d i n g  t h e  S t a t i c  F i r i n g  Test S t a n d ,  P o s i t i o n s  B-1 a n d  B-2 
i n s t r u m e n t a t i o n  t o w e r s ,  LOX and LH2 T r a n s f e r  Docks, RP-1 Ready S t o r a g e  Area,  High P r e s s u r e  Gas S t o r a g e  B a t t e r y  
and two o b s e r v a t i o n  bunker s .  These  f a c i l i t i e s  were c o n s t r u c t e d  i n  1956 and t h e  c o n s t a n t  exposure  t o  t h e  
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I- 

environment  has r e s u l t e d  i n  e x t e n s i v e  c o r r o s i o n  and d e t e r i o r a t i o n  on t h e  S t a t i c  F i r i  
s u p p o r t i n g  f a c i l i t i e s .  

2. Repa i r  E lec t r ica l  Feeder  t22............................................................ 355,000 1 

T h i s  p r o j e c t  p r o v i d e s  f o r  r ep lacemen t  o f  a 13.8 kV underground c a b l e  system ( C i r c u i t  % 2 2 )  i n  t h e  NSTL 
A d m i n i s t r a t i v e  Area. The work i n v o l v e s  c u t t i n g  and removal  of  t h e  e x i s t i n g  cable and s p l i c e s  and r e i n s t a l l a t i o n  
of 12,000 l i n e a l  fee t  (L.F.) of s i n g l e  conduc to r  500 MCM c a b l e  and 16 ,500 L.F. o f  s i n g l e  c o n d u c t o r  #l/O c a b l e .  
P r imary  e l ec t r i ca l  power i s  p r o v i d e d  t o  t h e  NSTL A d m i n i s t r a t i v e  Area t h r o u g h  two 13.8 kV underground c a b l e s  
(Ci rcu i t s  #12 and # 2 2 ) .  S e r v i c e  is r o u t e d  t o  s e v e r a l  c r i t i c a l  government o p e r a t e d  computer f a c i l i t i e s  and t h e  
c e n t r a l  h e a t i n g  f a c i l i t y .  The o r i g i n a l  c a b l e s  were i n s t a l l e d  i n  1964 and 1965. I n  1974, d u e  t o  a h i g h  i n c i d e n c e  
of power f a i l u r e s ,  C i r c u i t  # I 2  was r e p l a c e d .  A t  t h e  p r e s e n t  time C i r c u i t  #22 i s  i n  poor c o n d i t i o n  and must 
be r e p l a c e d  t o  improve t h e  r e l i a b i l i t y  of t h e  power d i s t r i b u t i o n  sys tem t o  t h e  A d m i n i s t r a t i v e  Area. 

3.  Repa i r  of High- Pressure Gas ( H E )  and Cryogenic  D i s t r i b u t i o n  System Components.. ........ 450,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  c o n t i n u a t i o n  of a m u l t i y e a r  p l a n  t o  r e p a i r  t h e  HPG and c r y o g e n i c  sys tem 
components w i t h i n  t h e  Space S h u t t l e  Main Engine (SSME) complex,  c r o s s- c o u n t r y  HPG s y s t e m s ,  and base f a c i l i t i e s .  
Many components i n  t h e  HPG and c r y o g e n i c  s y s t e m s  a r e  12 t o  15 y e a r s  o l d  and h a v e  been s u b j e c t e d  t o  s e v e r e  u s e  
and stress, i n c l u d i n g  submers ion ,  e lec t ro ly t ic  c o r r o s i o n ,  and p e r i o d i c  r e n o v a l  and chemica l  c l e a n i n g  d u r i n g  
sys tem main tenance .  Many of t h e  components are  obsolete and s p a r e  p a r t s  which canno t  be  a c q u i r e d  must be 
f a b r i c a t e d .  With t h e  e x t r e m e l y  h i g h  o p e r a t i n g  p r e s s u r e s ,  i n  a d d i t i o n  t o  normal wear and t e a r ,  t h e i r  c o n t i n u e d  
de te r io ra t ion  c o n s t i t u t e s  a s a f e t y  h a z a r d  t o  b o t h  p e r s o n n e l  and equipment .  The work w i l l  i n c l u d e  t h e  f o l l o w i n g :  
component d i s a s s e m b l y ,  c l e a n i n g  and r e p a i r  ; r e a s s e m b l y  and i n s t a l l a t i o n ;  and sys tem c e r t i f i c a t i o n  on comple t ion  
o f  i n s t a l l a t i o n  a c t i v i t i e s .  The components t o  be r e p a i r e d  i n c l u d e  20 p r e s s u r e  r e g u l a t o r  v a l v e s ,  20 re l ie f  
v a l v e s ,  120 manual v a l v e s ,  and o t h e r  r e l a t e d  components.  

4 .  Repa i r  of S a n i t a r y  Sewer System ......................................................... 475,000 

This p r o j e c t  p r o v i d e s  fo r  t h e  r e p a i r  of  t h e  NSTL Sewage System which i n c l u d e s :  r e l i n i n g  820 fee t  o f  
8 i n c h  s a n i t a r y  sewer l i n e s ;  r e p l a c i n g  2923 fee t  of  g r a v i t y  and force main l i n e s ;  g r o u t i n g  5 , 4 3 0  f e e t  o f  sewer 
l i n e s ;  s e a l i n g  a p p r o x i m a t e l y  106 manholes;  and o t h e r  r e l a t e d  work. The sewage sys tem p r o v i d e s  f o r  t h e  s a n i t a r y  
co l l ec t ion ,  conveyance and treatment o f  domes t i c  w a s t e s  g e n e r a t e d  a t  NSTL. The sys tem is  a p p r o x i m a t e l y  20 
y e a r s  o l d  and is d e t e r i o r a t e d  from i n f i l t r a t i o n  by  ground water caused  by  broken p i p e ,  c r a c k e d  j o i n t s ,  and 
root p e n e t r a t i o n s  a l o n g  w i t h  i n f l o w  of s u r f a c e  w a t e r .  T h i s  c o n d i t i o n  i s  s e r i o u s l y  o v e r l o a d i n g  t h e  sewage 
t r e a t m e n t  p l a n t  and r e q u i r e s  immediate c o r r e c t i o n ,  
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5. Repa i r  of Undergro'und High Tempera ture  Hot 'da te r  L ines  .................................. 
T h i s  p r o j e c t  p r o v i d e s  for  r e p a i r  of t h e  underground High Tempera ture  Hot Water (HTHW) p i p i n g  sys tem 1 

i n s u l a t i o n  i n  t h e  t e s t  complex area from t h e  h e a t i n g  p l a n t  t o  t h e  SSME T e s t  C o n t r o l  C e n t e r ,  A-1 and A-2 T e s t  
S t a n d s  and Data A c q u i s i t i o n  F a c i l i t y .  R e p a i r s  w i l l  i n c l u d e :  e x c a v a t i o n  of p i p e  system; i n s t a l l a t i o n  of an 
a p p r o p r i a t e  i n s u l a t i o n  sys tem a round  t h e  p i p e  for  p r o t e c t i o n  of t h e  underground l i n e ;  i n s t a l l a t i o n  of a 
s u b d r a i n a g e  sys tem t o  d r a i n  t h e  sand  b a c k f i l l  enve lope  around t h e  p i p e ;  and r e p a i r  or r ep lacemen t  of  t h e  p i p e  
and c a s i n g  as n e c e s s a r y .  The underground HTHW p i p i n g  sys t em p r o v i d e s  e n e r g y  from t h e  h e a t i n g  p l a n t  t o  ma jo r  
b u i l d i n g s  t h r o u g h o u t  t h e  s i t e  t o  d r i v e  a b s o r p t i o n  c h i l l e r s  and h e a t i n g  equipment i n  t h e  HVAC s y s t e m s .  This 
underground p i p i n g  i s  s u s c e p t i b l e  t o  ground water l e a k a g e  which s a t u r a t e s  t h e  pre- formed c a l c i u m  s i l i c a t e  
i n s u l a t i o n  on t h e  p i p e  and r e s u l t s  i n  b o t h  e x c e s s i v e  h e a t  l o s s  and d e t e r i o r a t i o n  of t h e  p i p e .  F a i l u r e  t o  
r e p a i r  t h e  p i p i n g  sys t em and i n s u l a t i o n  a t  t h i s  time would r e s u l t  i n  c o n t i n u e d  e n e r g y  waste, a c c e l e r a t e d  p i p e  
sys tem d e t e r i o r a t i o n ,  and u n a c c e p t a b l e  r i s k  of loss  of  t h i s  sys tem due  t o  p i p e  f a i l u r e .  

6. Repa i r  R o a d s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  220,000 

This p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of p o r t i o n s  of  two of NSTL's major  access roadways ,  r o a d  "A1' and 
Old Highway 843. The r e p a i r  w i l l  c o n s i s t  o f  r e p a i r i n g  i s o l a t e d  b a s e  c o u r s e  f a i l u r e s ,  t h e n  o v e r- l a y i n g  t h e  
e n t i r e  roadway w i t h  an 1-1/2" b i t u m i n o u s  a s p h a l t  t o p p i n g .  I n  a d d i t i o n ,  r o a d s  r e p a i r e d  w i l l  be r e s t r i p e d  i n  
accordance  w i t h  t'he Manual of  Uniform T r a f f i c  Con t ro l  Devices .  

L. Wal lops  F l i g h t  F a c i l i t y  ( ~ F )  ............................................................... 1,555,090 

................................................. 1. Repa i r  E lec t r i ca l  D i s t r i b u t i o n  System.. 375 , 000 

T h i s  p r o j e c t  p r o v i d e s  for r e p a i r i n g  t h e  e l e c t r i c a l  d i s t r i b u t i o n  s y s t e m s  on t h e  Main Base, Mainland and 
I s l a n d  a r e a s  of t h e  Wallops F l i g h t  F a c i l i t y .  This p r o j e c t  i n c l u d e s  c l e a n i n g  and r e p a i r i n g  main e l ec t r i ca l  
s w i t c h g e a r ,  i n s t a l l i n g  e l ec t r i ca l  i s o l a t i o n  s w i t c h g e a r  f o r  i s o l a t i o n  of  t h e  Mainland and I s l a n d  e l ec t r i ca l  
d i s t r i b u t i o n  s y s t e m s ,  r e p l a c i n g  d e t e r i o r a t e d  p o l e s ,  and r e p a i r i n g  d e f e c t i v e  t r a n s f o r m e r s .  Work a l so  i n c l u d e s  
w a t e r p r o o f i n g  walls and r e p l a c i n g  t h e  roofs on s w i t c h  houses  i n  t h e  s u b s t a t i o n ,  W l i l d i n g  Y-64. Due t o  
d e t e r i o r a t i o n  and t h e  WFF c o r r o s i v e  s a l t - a i r  env i ronmen t ,  these  repairs  a r e  e s s e n t i a l  a t  t h i s  t ime. 

2. Repa i r  Sewage Trea tment  Plant........................................................... 360,000 

This p r o j e c t  i n c l u d e s  r ep lacemen t  of  t h e  comminator,  r e p a i r  of t h e  p r imary  and s e c o n d a r y  c l a r i f i e r s  
( i n c l u d i n g  new equ ipmen t ) ,  r e p l a c e m e n t  of t h e  d i s t r i b u t o r  for t h e  t r i c k l i n g  f i l t e r ,  r e p a i r  o f  t h e  c h l o r i n a t i o n  
s y s t e m ,  conversion of t h e  d i g e s t e r s  t o  an a e r o b i c  t y p e ,  r e p a i r  o f  t h e  s l u d g e  d r y i n g  b e d s ,  and r ep lacemen t  o r  
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r e p a i r  of pumps, v a l v e s ,  s a f e t y  r a i l i n g s ,  and c o n c r e t e  s t r u c t u r e s  and s u r f a c e s .  The sewag 
have  two s e p a r a t e  treatment t r a i n s  c o n s i s t i n g  o f  d u a l  t r i c k l i n g  f i l t e r s  and p r imary  and seconda ry  c lar i f ie rs .  
One o f  t h e  systems is p r e s e n t l y  o p e r a t i o n a l ,  however, s e v e r a l  e s s e n t i a l  components r e q u i r e  r e p a i r s .  The second 
sys tem i s  i n o p e r a t i v e  and i n  need of major  r e p a i r  b e f o r e  it can be p u t  on l i n e .  The Commonwealth o f  V i r g i n i a  
sewage r e g u l a t i o n s  r e q u i r e  t h a t  for p l a n t s  r a t ed  a t  g r e a t e r  t h a n  40,000 g a l l o n s  per  day ,  a f u l l y  o p e r a t i o n a l  
d u a l  t r a in  i s  r e q u i r e d .  

3. Repa i r  AN-FPS-16 Radar S t a t i o n  (Y-55) ................................................... 275,000 

T h i s  p r o j e c t  i n c l u d e s  t h e  r e p a i r  o f  t h e  r o o f ;  p a i n t i n g  and r e p a i r  o f  g r a t i n g s ,  s t a i r s ,  and o t h e r  
e x t e r i o r  me ta l  i tems;  s e a l i n g  of c o n c r e t e  b l o c k  w a l l s ;  r e p l a c m e n t  of  co r roded  m e t a l  d o o r s ,  darnaged c e i l i n g  
s y s t e m s ,  and worn t i l e  f l o o r i n g ;  r ep l acemen t  o f  l i g h t i n g  s y s t e m s ;  upg rad ing  o f  t h e  mechanica l  sys tem;  and 
r e f i n i s h i n g  of t h e  i n t e r io r  w a l l s  o f  t h i s  r a d a r  s t a t i o n .  This 25-year-old f a c i l i t y  h a s  had o n l y  p a t c h  work 
r e p a i r s  o v e r  t h e  y e a r s ,  and must be r e s t o r e d  t o  p r o v i d e  a d e q u a t e ,  w a t e r t i g h t  hous ing  f o r  t h e  AN-FF'S-16 r a d a r  
s t a t i o n  equipment .  T h i s  is t h e  main l aunch  t r a c k i n g  s t a t i o n  on Wallops I s l a n d ,  and must be k e p t  o p e r a t i o n a l  
t o  s u p p o r t  WFF programs.  

4 .  Repa i r  of Radar O p e r a t i o n s  B u i l d i n g  (U~5) . . . . . . . . . . . . . . . . . . . . . .  ........................ 195,000 

This p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  t h e  3,800 s q u a r e  foot r a d a r  o p e r a t i o n s  b u i l d i n g  (U-25). The 
work i n c l u d e s  t h e  r e p a i r  o f  t h e  a i r - c o n d i t i o n i n g  sys tem;  r e p l a c e m e n t  o f  worn f l o o r  t i l e  and d i s c o l o r e d  c e i l i n g  
s y s t e m s ;  and weather  p r o o f i n g  and i n s u l a t i o n  o f  t h e  e x t e r i o r  w a l l s .  This 25-year-old f a c i l i t y  h a s  n o t  had any  
major  main tenance  for s e v e r a l  years and m u s t  now be r e p a i r e d  i n  o r d e r  t o  p r o v i d e  a d e q u a t e ,  w a t e r t i g h t  hous ing  
for t h e  r a d a r  i n s t r u n e n t a t i o n  and exper iment  a c t i v i t i e s .  The work must  be accompl i shed  i n  t h i s  time frame t o  
p r e c l u d e  c o r r b s i o n- r e l a t e d  f a i lu re  o f  b u i l d i n g  s y s t e m s .  
radar  s y s t e m ,  which s u p p o r t s  weather r e la ted  atmospheric  r e s e a r c h .  

T h i s  cou ld  r e s u l t  i n  s h u t  down o f  o r  damage t o  t h e  

5.  Repa i r  of Rocket Assembly B u i l d i n g  (W-65) 350,  ooo ............................................... 
T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  t h e  19,700 s q u a r e  f o o t  n o r t h  l aunch  area Assembly B u i l d i n g  (W- 

65). The work i n c l u d e s  t h e  r e p a i r  o f  six a i r- h a n d l i n g  u n i t s ,  e l ec t r i ca l  systems, duc twork ,  b l a s t  p a n e l  w a l l  
u n i t s ,  p a r t i t i o n s ,  sunken c o n c r e t e  f l o o r s ,  r e s t r o o m s ,  r e p a i r  and p a i n t i n g  of e x t e r i o r  m e t a l  s u r f a c e s  and t h e  
w a t e r p r o o f i n g  and p a i n t i n g  o f  exter ior  w a l l s ,  T h i s  f a c i l i t y  must be r e p a i r e d  now t o  correct t h e  a c c e l e r a t i 4 g  
d e t e r i o r a t i o n  o f  b u i l d i n g  systems i f  it is t o  c o n t i n u e  s u p p o r t i n g  l a u n c h  a c t i v i t i e s  from t h e  i s l a n d ' s  n o r t h  
l a u n c h  areas. 
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M. V a r i o u s  L o c a t i o n s .  .......................................................................... 
240,000 1 1. R e p a i r  E N  Grounding Sys tems ,  Golds tone ,  California. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

This p r o j e c t  p r o v i d e s  fo r  t h e  r e p a i r  of t h e  equipment g rounding  s y s t e m s  a t  D S N  Complex, G o l d s t o n e ,  
C a l i f o r n i a .  Work i n c l u d e s  r e p a i r s  t o  t h e  e l e c t r i c a l  power s a f e t y  g rounding  sys tem t o  p r o v i d e  p r o t e c t i o n  for  
p e r s o n n e l  and equipment a g a i n s t  e l e c t r i c a l  f a u l t s  and l i g h t n i n g  s t r i k e s .  Work a l s o  i n c l u d e s  t h e  rep lacement  
of  d e t e r i o r a t e d  components i n  t h e  e l e c t r o n i c  equipment g rounding  s y s t e m s .  The p r e s e n t  e l e c t r i c a l  power s a f e t y  
and e l e c t r o n i c  equipment g rounding  s y s t e m s  have  been i n  u s e  for  1 5  y e a r s  and a r e  d e t e r i o r a t e d .  T h i s  p r o j e c t  
w i l l  restore t h e  f u n c t i o n a l  r e l i a b i l i t y  o f  t h e s e  c r i t i c a l  t r a c k i n g  s t a t i o n  g rounding  s y s t e m s .  

2. R e p a i r  Water D i s t r i b u t i o n  System,  Golds tone ,  C a l i f o r n i a . .  ............................... 450,000 

This p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of t h e  w a t e r  d i s t r i b u t i o n  l i n e  and equipment a t  G o l d s t o n e  Deep 
Space Communications Complex, C a l i f o r n i a .  Work i n c l u d e s :  r e p l a c e m e n t  of  d e t e r i o r a t e d  wate r  s u p p l y  l i n e s  ; 
r e t r e n c h i n g  and r e i n s t a l l a t i o n  o f  e x i s t i n g  p i p e s  t h a t  h a v e  been exposed;  encasement  of  p i p e s  i n  c o n c r e t e  where  
n e c e s s a r y  for  p r o t e c t i o n ;  r e p l a c e m e n t  o f  c o n t r o l  v a l v e s  and i n s t r u m e n t a t i o n .  Also i n c l u d e d  i s  r e p a i r  of t h e  
water s t o r a g e  t a n k  sys tem t o  a s s u r e  s u f f i c i e n t  w a t e r  s u p p l y  f o r  f i r e  s u p p r e s s i o n  and c r i t i c a l  o n- l i n e  t r a c k i n g  
s y s t e m s .  The r e p a i r  t o  t h i s  15-year-old wate r  system i s  needed t o  correct  d e t e r i o r a t i o n ,  p r o t e c t  it from t h e  
a d v e r s e  d e s e r t  e n v i r o n m e n t ,  and a s s u r e  r e l i a b i l i t y  f o r  c r i t i c a l  s u p p o r t  t o  t h e  e n t i r e  Golds tone  t r a c k i n g  
complex. 

MISCELLANEOUS PROJECTS LESS THAN $150,000 E A C H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,000 

TOTAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,000,003 

FUTURE CoF ESTIMATED FUNDING R E Q U I R E D  TO COMPLETE THIS PROJECT: 

An e s t i m a t e d  $20,000,000 t o  $25,000,000 p e r  y e a r  will be r e q u i r e d  f o r  t h e  c o n t i n u a t i o n  of t h i s  e s s e n t i a l  
r e p a i r  program. 
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NATIONAL AERONAUTICS AND SPACE ACMINISTRATION 

CONSTRUCTION OF FAC I L I T I  ES 

FISCAL YEAR 1985 ESTIMATES 

SUMMARY 

REHABILITATION AND mDIFICATION 

Summary of P r o j e c t  Amounts by Loca t ion :  
Amount 

Ames Research  Center  ..................................................... 1.985. 000 

Dryden F l i g h t  Research  F a c i l i t y  ........................................... 360. 000 

Goddard Space F l i g h t  Center ............................................... 1. 180. 000 

Jet  P r o p u l s i o n  L a b o r a t o r y  ................................................ 2.105. 000 

Johnson Space Center  ...................................................... 2.255. 000 

Kennedy Space Center ...................................................... 2.070. 000 

Langley  Research  Center  ................................................... 2.895. 000 

Lewis Research  .nter ..................................................... 2.800. 000 

Marsha l l  Space F l i g h t  Center  .............................................. 2.730. 000 

Michoud Assembly F a c i l i t y  ................................................. 1.850. 000 

Wallops F l i g h t  F a c i l i t y .  .................................................. 2.615. 000 

Misce l l aneous  P r o j e c t s  Not Exceeding $150. 000 Each ........................ 4 4 5 .  000 

N a t i o n a l  Space Technology L a b o r a t o r i e s  .................................... 960. 000 

Var ious  .cations ......................................................... 750. 000 

T o t a l  ................................................................... 25.000. 000 
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CONSTRUCTION OF FACILITIES 

PROJECT TITLE: R e h a b i l i t a t i o n  and M o d i f i c a t i o n  of F a c i l i t i e s  a t  V a r i o u s  L o c a t i o n s ,  Not I n  Excess O f  $750,000 
Per P r o j e c t  _- - __ __ - . . 

FISCAL Y E A R  1985 ESTIMATES 1 

INSTALLATION: V a r i o u s  L o c a t i o n s  

FY 1985 CoF ESTIMATE: $25 ,000 ,003  

I FY 1983: $19,000,600 FY 1984: $21,500,000 1 
C O G N I Z A N T  INSTALLATIONS L O C A T I O N  OF PROJECT: Var ious  Loca t i ons  

C O G N I Z A N T  HEADQUARTERS OFFICE: O f f i c e  of  Management 

SUMMARY PURPOSE A N D  SCOPE : 

These r e s o u r c e s  w i l l  p r o v i d e  f o r  t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  o f  f a c i l i t i e s  a t  NASA f i e l d  i n s t a l l a t i o n s  
and Government-owned i n d u s t r i a l  p l a n t s  s u p p o r t i n g  NASA a c t i v i t i e s .  I n c l u d e d  i n  t h i s  r e q u e s t  a r e  t h o s e  f a c i l i t y  
r e h a b i l i t a t i o n  and m o d i f i c a t i o n  needs  f o r  FY 1985 t h a t  have been f u l l y  i d e n t i f i e d  a t  t h e  t i m e  o f  t h e  submiss ion  
o f  t h e s e  e s t i m a t e s ,  and t h a t  a r e  e s t i m a t e d  not  t o  exceed $750,000 p e r  p r o j e c t .  The purpose  of  t h i s  program 
is t o  r e s t o r e  o r  enhance t h e  c o n d i t i o n  o f  a f a c i l i t y  so t h a t  it can more e f f e c t i v e l y  accomplish i t s  d e s i g n a t e d  
purpose  o r  i n c r e a s e  i ts  f u n c t i o n a l  c a p a b i l i t y .  
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PROJECT JUSTIFICATION: 
1 

Based on t h e  i n i t i a l  investment c o s t s ,  the  NASA Capi ta l  Type Property t o t a l s  approximately $8.0 b i l l i o n  
(September 30, l983),  of  which t h e  physical  p lan t  comprises some $3.3 b i l l i o n .  A continuing program of 
r e h a b i l i t a t i o n  and modification of these  f a c i l i t i e s  i s  required t o :  

a .  P ro tec t  t h e  c a p i t a l  i n v e s t m e n t  by minimizing t h e  cumulative e f f e c t s  o f  wear and d e t e r i o r a t i o n ;  

b. Ensure t h a t  t h e s e  f a c i l i t i e s  a r e  continuously a v a i l a b l e  and t h a t  they operate a t  peak e f f i c i e n c y ;  

c .  Improve t h e  c a p a b i l i t i e s  and usefulness  of these  f a c i l i t i e s  and thereby mi t iga te  t h e  e f f e c t s  o f  
obsolescence ; 

d. Provide a b e t t e r  and s a f e r  environment fo r  a l l  personnel; and 

e.  Provide s i g n i f i c a n t  reduct ions  i n  energy consumption through t h e  i n i t i a t i o n  of energy conservation 
p r o j e c t s  including improved u t i l i t y  control  systems. 

This program includes  only f a c i l i t y  r e h a b i l i t a t i o n  and modif ica t ion work having an est imated cos t  not i n  
excess of $750,000. The work is of  such a nature  and magnitude t h a t  it cannot be accomplished by rou t ine  day- 
to-day f a c i l i t y  maintenance or  by  r e l a t e d  rou t ine  f a c i l i t y  work e f f o r t s  t h a t  a r e  provided f o r  i n  other than 
CoF es t imates .  

PROJECT DESCRIPTION: 

Proposed r e h a b i l i t a t i o n  and modification p r o j e c t s  f o r  FY 1985 t o t a l i n g  $25,000,000 a r e  described under 
"PROJECT COST ESTIMATE." 
described or i d e n t i f i e d  by Center. The t o t a l  cos t  f o r  t h e s e  miscellaneous p r o j e c t s  is $445,000. The t o t a l  
program of $25,000,000 has been d i s t i l l e d  from reques t s  o f  approximately $42,000,000 and represen t s  only a 
modest request  i n  r e l a t i o n  t o  the  backlog of t h i s  type of work. Based on r e l a t i v e  urgency and expected re tu rn  
on i n v e s t m e n t ,  t he  p r o j e c t s  which comprise t h i s  request  a r e  t h e  highest  p r i o r i t y  requirements. Deferra l  o f  
t h i s  mission- essential  work would adversely  impact t h e  a v a i l a b i l i t y  o f  c r i t i c a l  f a c i l i t i e s ,  program schedules,  
and energy conservation ob jec t ives .  

h l y  those  p r o j e c t s  estim9ted t o  cos t  less than $150,000 have not been ind iv idua l ly  

During t h e  course of t h e  yea r ,  some rearrangement o f  p r i o r i t i e s  may be necessary. This may fo rce  a change 
i n  some of t h e  i tems t o  be accomplished. Any such change w i l l  be accomplished within a v a i l a b l e  resources .  
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T h e  fo l l owing  broad c a t e g o r i e s  o f  work a r e  d e s c r i b e d  f u r t h e r  i n  t h e  "PROJECT COST ESTIMATE:" 

a .  U t i l i t y  Systems ........................................................................... 2,615,000 

b.  F i re  D e t e c t i o n / P r o t e c t i o n  Systems. ......................................................... 2,695,000 

c .  Gene ra l  Purpse W l i l d i n g s  ................................................................. 5,630,000 

d .  Techn i ca l  B u i l d i n g s / S t r u c t u r e s . .  .......................................................... 13,655,000 

e. Bu i ld ing  E x t e r i o r s  and Roofs .............................................................. 405,000 

PR9JECT COST ESTIMATE: 

A .  Ames R e s e a r c h  C e n t e r  ( A R C ) . .  ................................................................ 1,985,000 

1. M o d i f i c a t i o n s  o f  Var ious  B u i l d i n g s  f o r  S a f e t y . .  ......................................... 215,000 

This p r o j e c t  w i l l  c o r r e c t  s a f e t y  d e f i c i e n c i e s  i d e n t i f i e d  i n  20 b u i l d i n g s .  C o r r e c t i o n s  i n c l u d e  ex i t  
r o u t e s  f o r  f i r e  and o t h e r  emergenc i e s ,  p r o v i s i o n  o f  one-hour f i r e  r e s i s t a n t  e x i t  e n c l o s u r e s ,  a d d i t i o n  o f  
s u f f i c i e n t  e x i t s  t o  meet f i r e  c o d e s ,  and c o r r e c t i o n  o f  s t a i r  and l a d d e r  h a z a r d s .  M o d i f i c a t i o n s  o f  two p a i n t  
s p r a y  boo ths  a r e  r e q u i r e d  t o  e l i m i n a t e  e l e c t r i c a l  h a z a r d s ,  p r o v i d e  adequa t e  f i l t e r i n g ,  and p r o v i d e  an adequa te  
f i r e  p r o t e c t i o n  system.  The s a f e t y  d e f i c i e n c i e s  have been i d e n t i f i e d  d u r i n g  comprehensive  s a f e t y  i n s p e c t i o n s  
o f  Ames f a c i l i t i e s .  
f i r e  r e l a t e d  o r  p o t e n t i a l  i n j u r y  caus ing  s i t u a t i o n s .  

This p r o j e c t  a d d r e s s e s  t h e  most s e r i o u s  s a f e t y  d e f i c i e n c i e s  which a r e  c o n s i d e r e d  t o  be 

2. M o d i f i c a t i o n  f o r  Technology U t i l i z a t i o n  F a c i l i t y  (N-233 ). ............................... 495,000 

Because of space  l i m i t a t i o n s ,  Ames c a r r i e s  o u t  p u b l i c  i n f o r m a t i o n  f u n c t i o n s  i n  s e v e r a l  l o c a t i o n s  both 
on and o f f  t h e  C e n t e r ,  making a c c e s s i b i l i t y  d i f f i c u l t  f o r  e d u c a t o r s  and o t h e r  i n t e r e s t e d  c i t i z e n s .  
f u n c t i o n s  i n c l u d e  t h e  P u b l i c  A f f a i r s  O f f i c e ,  media s e r v i c e s ,  e d u c a t i o n a l  p rograms ,  l i b r a r i e s  f o r  t h e  t e c h n i c a l  
f i l e s ,  t e c h n i c a l  p u b l i c a t i o n s ,  s t i l l  pho tog raphs ,  aud io  t a p e ,  and a d m i n i s t r a t i o n  o f  t h e  Freedom o f  In fo rma t ion  
Act. On s i t e  f a c i l i t i e s  a r e  s c a t t e r e d  and o f f  Center space  i s  e x p e n s i v e ,  e .g . ,  l e a s e  o f  f i l m  l i b r a r y  space  
i n  Mountain View, C a l i f o r n i a ,  c o s t s  over  $37,000 per y e a r .  A b u i l d i n g ,  p r e v i o u s l y  a c h e m i s t r y  l a b o r a t o r y ,  is 
a v a i l a b l e  for m o d i f i c a t i o n  which w i l l  a l l ow  c o n s o l i d a t i n g  t h e  p u b l i c  i n f o r m a t i o n  f a c i l i t i e s  and m a t e r i a l l y  
improving o p e r a t i o n s  o f  t h e s e  f u n c t i o n s .  Located near  t h e  C e n t e r ' s  e n t r y  g a t e ,  it w i l l  a l s o  p r o v i d e  a s i n g l e  
a r e a ,  open t o  t h e  p u b l i c  w i t h o u t  a s e c u r i t y  p a s s ,  f o r  a c c e s s  t o  NASA m a t e r i a l s .  

These 
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3. R e h a b i l i t a t i o n  and M o d i f i c a t i o n  of Balance  C a l i b r a t i o n  L a b o r a t o r y  (N-207). . . . . . . . . . . . . . . 
The wind t u n n e l  model b a l a n c e  sys tem i s  one  o f  t h e  most c r i t i c a l  i n s t r u m e n t a t i o n  e l e m e n t s  i n  wind 

t u n n e l  tes ts .  C a l i b r a t i o n  of t h e  b a l a n c e s  is d i f f i c u l t ,  and t h e  c a l i b r a t i o n  equipment is s e n s i t i v e  t o  v i b r a t i o n ,  
t e m p e r a t u r e ,  and h u m i d i t y  f l u c t u a t i o n s .  The e x i s t i n g  l a b o r a t o r y  h a s  l i m i t e d  h e a t i n g  and c o o l i n g  c a p a c i t y  and 
is t h e r e f o r e  u n a b l e  t o  p r o v i d e  a p r o p e r l y  c o n t r o l l e d  envi ronment .  Nore i m p o r t a n t l y ,  t h e  l a b o r a t o r y  i s  under 
t h e  14- foot wind t u n n e l  s h e l l  and is a f f e c t e d  by  v i b r a t i o n  when t h e  t u n n e l  i s  r u n n i n g .  Because o f  t h e  poor 
c o n d i t i o n s  i n  t h e  l a b o r a t o r y ,  a c c u r a c y  of t h e  b a l a n c e  c a l i b r a t i o n  i s  u n r e l i a b l e .  T h i s  p r o j e c t  w i l l  r e h a b i l i t a t e  
s p a c e  i n  n e a r b y  B u i l d i n g  N-207, r e p l a c e  an a d j a c e n t  me ta l  s h e d  w i t h  a p r e- f i n i s h e d  m e t a l  b u i l d i n g ,  p r o v i d e  
c o n t r o l l e d  env i ronmen ta l  s p a c e ,  r e l o c a t e  t h e  c a l i b r a t i o n  machinery  o n t o  v i b r a t i o n  i s o l a t i o n  p a d s ,  and p r o v i d e  
a s m a l l  j i b  c r a n e  t o  s a f e l y  h a n d l e  t h e  b a l a n c e s  and c a l i b r a t i o n  equipment .  T h i s  p r o j e c t  w i l l  a l l o w  b a l a n c e  
c a l i b r a t i o n  t o  be done  w i t h  an a c c u r a c y  and r e l i a b i l i t y  no t  p r e v i o u s l y  poss ib le .  

4. M o d i f i c a t i o n s  f o r  V e s t i b u l a r  Research  and V a r i a b l e  G r a v i t y  F a c i l i t y  (N-242 1.. . . . . . . . . . , . 340,000 

T h i s  p r o j e c t  w i l l  modify e x i s t i n g  s t o r a g e  space  i n t o  a l a b o r a t o r y  t h a t  w i l l  be used  t o  i n v e s t i g a t e  
s p a c e  motion sickness. The l a b o r a t o r y  w i l l  f i l l  a un ique  ro le  i n  t h i s  r e s e a r c h  i n  t h a t  i t  w i l l  c o n t a i n  i n  one  
a r e a  morphology and h i s t o l o g y  l a b o r a t o r i e s ,  an an ima l  h o l d i n g  room, a c e n t r i f u g e ,  a human r o t a t o r  sys tem and 
c o n t r o l  room, s u p p o r t i n g  computer  equ ipmen t ,  and o t h e r  m i s s i o n  s u p p o r t  s p a c e .  The f a c i l i t y  w i l l  s u p p o r t  t h e  
S p a c e l a b  f l i g h t  program i n v e s t i g a t i o n s  i n t o  t h e  c a u s e s  and cure of  s p a c e  a d a p t a t i o n  syndrome. The r e q u i r e d  
r e s e a r c h  c a p a b i l i t i e s  a r e  no t  a v a i l a b l e  e l sewhere .  T h i s  p r o j e c t  w i l l  i n c r e a s e  f l o o r  l o a d i n g  c a p a c i t y ,  p r o v i d e  
w a l l s  and d o o r s  where needed,  and p r o v i d e  a i r  c o n d i t i o n i n g ,  p lumbing,  and e l e c t r i c a l  s e r v i c e .  A s m a l l  an ima l  
s u r g i c a l  s u i t e  w i l l  be i n c l u d e d  f o r  i m p l a n t a t i o n  of v e s t i b u l a r  i n s t r u m e n t a t i o n .  

5. R e h a b i l i t a t i o n  for  Program Suppor t  Communication Network (N-254 1.. . . . . . . . . . . . . . . . . . . . . . . 440,000 

The Program Suppor t  Communication Network (PSCN) i n c l u d e s  computer  d a t a  t r a n s f e r ,  v o i c e  and v i d e o  
t e l e c o n f e r e n c i n g ,  FTC communicat ions ,  and f a c s i m i l e  s e r v i c e s  between Ames and o t h e r  NASA C e n t e r s .  Because 
DFRF is  now a sub- element o f  A R C ,  b e t t e r  communication s e r v i c e  between b o t h  l o c a t i o n s  is e s s e n t i a l .  The 
r e q u i r e d  q u a l i t y  and q u a n t i t y  of  communications l i n e s ,  w i t h  s t a t e- o f- t h e- a r t  computing power and d a t a  
t r a n s m i s s i o n ,  r e q u i r e s  a d e d i c a t e d  P S C N  f a c i l i t y .  A c o n c r e t e  b u i l d i n g ,  p r e v i o u s l y  a f i r e  t e s t  f a c i l i t y ,  is 
a v a i l a b l e  f o r  m o d i f i c a t i o n  and w i l l  p r o v i d e  an economical  communications ne twork t e r m i n a l .  The p r o j e c t  w i l l  
p r o v i d e  a second f l o o r  i n s i d e  t h e  b u i l d i n g  s h e l l .  I t  w i l l  a lso  p r o v i d e  b u i l d i n g  u t i l i t i e s ,  s p e c i a l  power,  and 
r a i s e d  computer f l o o r i n g  f o r  communications equ ipmen t ,  and a s m a l l  b u i l d i n g  a d d i t i o n  f o r  two s t o r y  e n t r y  which 
i n c l u d e s  restrooms and f r e i g h t  e l e v a t o r .  
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............................................... B. Dryden F l i g h t  R e s e a r c h  F a c i l i t y  (DFRF)....... 360,000 

1. R e h a b i l i t a t i o n  of E lec t r i ca l  D i s t r i b u t i o n  System ........................................ 360,000 

The Ijryden e l e c t r i c a l  d i s t r i b u t i o n  sys tem was c o n s t r u c t e d  i n  1954, and s i n c e  t h e n ,  h a s  been added t o  
and modi f i ed  w i t h o u t  t h e  b e n e f i t  o f  long  r a n g e  p l a n n i n g  of load  r e q u i r e m e n t s .  T h i s  p r o j e c t  w i l l  correct  t h e  
major d e f i c i e n c i e s  by r e d u c i n g  l o a d s  on an ove r loaded  s u b s t a t i o n ;  r e p l a c i n g  an o l d  s u b s t a t i o n  i n  poor  c o n d i t i o n  
fo r  which p a r t s  are  no l o n g e r  a v a i l a b l e ;  r e d u c i n g  emergency l o a d  demands on s tand- by g e n e r a t o r s ;  p a r a l l e l i n g  
emergency g e n e r a t o r s ;  r e p l a c i n g  f a c i l i t y  f e e d e r  c a b l e s  ; r e p l a c i n g  pole-mounted d i s c o n n e c t  s w i t c h e s  on s e s e r a l  
power poles w i t h  poor a c c e s s i b i l i t y ;  and r e p l a c i n g  a s m a l l  s u b s t a t i o n  and d i s t r i b u t i o n  sys tem i n  a t r a i l e r  
a r e a  which  is i n  poor c o n d i t i o n  b e c a u s e  of f loo .d ing  and c o r r o s i o n .  These  r e h a b i l i t a t i o n s  w i l l  upgrade  t h e  
Dryden e l e c t r i c  d i s t r i b u t i o n  sys tem t o  e l i m i n a t e  d e f i c i e n c i e s  which h a v e  c r e a t e d  ma jo r  o p e r a t i o n a l  p rob lems .  

C. Goddard S p a c e  F l i g h t  Center (GSFC)............. ............................................. 1,180,000 

1. R e h a b i l i t a t i o n  of E lec t r ica l  Sys tem,  h i l d i n g  3 /14 . .  .................................... 43 0,000 

T h i s  p r o j e c t  p r o v i d e s  fo r  t h e  r ep lacemen t  o f  four main b r e a k e r s  and two t i e  b r e a k e r s  fo r  t h e  s w i t c h g e a r  
i n  t h e  C e n t r a l  F l i g h t  C o n t r o l  and Range O p e r a t i o n s  B u i l d i n g  ( 3 )  and t h e  S p a c e c r a f t  C p e r a t i o n s  F a c i l i t y  ( 1 4 ) .  
To be r e p l a c e d  a re  2-4.000 ampere main b r e a k e r s ,  2-1,600 ampere main b r e a k e r s ,  1-4,000 a q p e r e  t i e  b r e a k e r ,  and 
1-1,600 ampere t i e  b r e a k e r .  A l s o  i n c l u d e d  i s  t h e  i n s t a l l a t i o n  of f i v e  d i s t r i b u t i o n  sub- pane l s  and an a d d i t i o n a l  
e l ec t r i ca l  service t o  e a c h  o f f i c e  i n  t h i s  b u i l d i n g  complex. The main b r e a k e r s  and t i e  b r e a k e r s  were i n s t a l l e d  
i n  t h e  e a r l y  1960 ' s  a s  p a r t  o f  t h e  o r i g i n a l  b u i l d i n g  e l e c t r i c a l  equipment .  Due t o  t h e  worn c o n d i t i o n  o f  t h e  
s p r i n g  force r e t e n t i o n  p a r t s ,  t h e  b r e a k e r s  may p l u n g e  i n t o  a c l o s e d  c i r c u i t  p o s i t i o n  w i t h o u t  manual a c t i v a t i o n  
d u r i n g  reset. T h i s  sudden c l o s i n g  i s  a dangerous  c o n d i t i o n  for  t h e  maintenance  p e r s o n n e l .  I n  a d d i t i o n ,  t h e  
b r e a k e r  manufac tu re r  h a s  ceased  p r o d u c t i o n  of s p a r e  p a r t s .  The i n s t a l l a t i o n  of  t h e  sub- pane l s  i s  n e c e s s a r y  
t o  correct  t h e  o v e r l o a d e d  e l e c t r i c a l  d i s t r i b u t i o n  sys tem s e r v i n g  t h e  a d m i n i s t r a t i v e  a r e a s  o f  t h i s  complex,  

2. M o d i f i c a t i o n s  of S p a c e c r a f t  O p e r a t i o n s  F a c i l i t y  (14)................................. ... 465,000 

T h i s  p r o j e c t  p r o v i d e s  for  a r c h i t e c t u r a l ,  m e c h a n i c a l ,  and l i g h t i n g  m o d i f i c a t i o n s  fo r  t h e  e x i s t i n g  P r o j e c t  
O p e r a t i o n s  C o n t r o l  Center (POCC) i n  t h e  S p a c e c r a f t  O p e r a t i o n s  F a c i l i t y .  The work i n c l u d e s  t h e  l o w e r i n g  of 
25,000 s q u a r e  feet  o f  metal pan c e i l i n g  and r ep lacemen t  w i t h  a c o u s t i c  c e i l i n g ;  m o d i f i c a t i o n  of f i r e  d e t e c t i o n ,  
s p r i n k l e r ,  and HVAC s y s t e m s  t o  accommodate c e i l i n g  changes ;  r e p l a c e m e n t  o f  l i g h t i n g  f i x t u r e s  w i t h  h i g h  e f f i c i e n c y  
t y p e  f i x  t u r e s  ; m o d i f i c a t i o n  of ove rhead  a i r- c o n d i t i o n i n g  duc twork ;  r e p l a c e m e n t  o f  i n a d e q u a t e ,  and o l d  v a r i a b l e  
a i r  v o l m e  boxes ;  and r e l o c a t i o n  of p a r t i t i o n s .  The e x i s t i n g  f a c i l i t y  i s  o v e r  20 y e a r s  o l d  and t h e  HVAC,  
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c e i l i n g  and l i g h t i n g  s y s t e m s  r e q u i r e  these  m o d i f i c a t i o n s  t o  p e r m i t  bet ter  ma in tenance ,  improve l i g h t i n g  and 
e n v i r o n m e n t a l  s y s t e m s ,  and t o  r e p l a c e  d e t e r i o r a t i n g  equipment .  

3. M o d i f i c a t i o n s  for F i r e  P r o t e c t i o n  and S a f e t y  ............................................ 285,000 

This p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t r a i l e r  p a d s  t h r o u g h o u t  GSFC t o  f u r n i s h  improved f i r e  
p r o t e c t i o n  and s a f e t y .  The work i n c l u d e s  t h e  e x t e n s i o n  of t h e  f i r e  d e t e c t i o n  sys tem t o  a l l  i n s t r u m e n t a t i o n  
and re la ted  s u p p o r t  t r a i l e r s  and v a n s .  T r a i l e r s  a re  i n h e r e n t l y  poor f i r e  r i s k s .  Their l i g h t  c o n s t r u c t i o n ,  
o f t e n  w i t h  m a k e s h i f t  u t i l i t y  s y s t e m s  and w i r i n g ,  i n c r e a s e s  f i r e  p o t e n t i a l  and f i r e  s e v e r i t y .  F i r e  d e t e c t i o n  
s y s t e m s  a t  t h e s e  f a c i l i t i e s  a re  an economic and s a f e t y  n e c e s s i t y .  Also i n c l u d e d  i s  t h e  m o d i f i c a t i o n s  t o  
B u i l d i n g s  2 and 18 t o  e l i m i n a t e  dead-end h a l l s  w i t h o u t  ex i t s .  The e x i t  d e f i c i e n c i e s  a re  c o n s i d e r e d  t o  be t h e  
most prominent  l i f e  s a f e t y  p rob lems  a t  B F C  and must be remedied t o  meet t h e  s t a n d a r d s  o f  t h e  N a t i o n a l  Life 
S a f e t y  Codes. 

D. J e t  P r o p u l s i o n  L a b o r a t o r y  (JPL)............................................................. 2,105,000 

1. M o d i f i c a t i o n  of Appl ied  Mechanics and Telecommunicat ions  B u i l d i n g  f o r  F i r e  P r o t e c t i o n . .  . 455,000 

This p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n  of 105,000 s q u a r e  feet  o f  Appl ied  Mechanics (157)  and 
Telecommunicat ions  ( 2 3 8 )  B u i l d i n g s  t o  improve l i f e  s a f e t y  c o n d i t i o n s .  Work i n c l u d e s  t h e  i n s t a l l a t i o n  of  wet 
p i p e  s p r i n k l e r  s y s t e m s ,  f i r e  a l a r m s ,  and smoke d e t e c t o r s  t o  a t t a i n  an a d e q u a t e  l e v e l  of  f i r e  p r o t e c t i o n .  Also 
i n c l u d e d  is t h e  e x t e n s i o n  of t h e  f i re  s e r v i c e  mains t o  t h e  b u i l d i n g s .  h e  f i r e  d e t e c t i o n  and alarm s y s t e m s  
w i l l  be connec ted  t o  t h e  main a l a rm c o n s o l e  i n  B u i l d i n g  281. T h i s  p r o j e c t  is n e c e s s a r y  t o  p r o t e c t  a p p r o x i m a t e l y  
500 p e r s o n n e l ,  and f a c i l i t i e s  and equipment va lued  a t  o v e r  $10,000,000. 

2. M o d i f i c a t i o n  of 25-Foot Space Simulator................................................. 265,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  of t h e  a i r  c o n d i t i o n i n g  sys t em for t h e  h i g h  bay  c l e a n  rooms 
of t h e  25-Foot Simulator, B u i l d i n g  150. Work i n c l u d e s  t h e  i n s t a l l a t i o n  of d e h u m i d i f i c a t i o n  equipment i n  t h e  
a i r  h a n d l i n g  sys tem t o  p r o v i d e  c r i t i c a l  c o n t r o l  of s p a c e  t e m p e r a t u r e  and humid i ty .  Also i n c l u d e d  is r e f u r b i s h m e n t  
of  t h e  h u m i d i f i e r s ,  a d d i t i o n  of f i l t e r s ,  and m o d i f i c a t i o n  t o  t h e  a i r  s u p p l y  sys t em.  The s p a c e  s i m u l a t o r  
f a c i l i t y  is used  f o r  a l l  JPL s p a c e c r a f t  p r o j e c t s .  The c l e a n  rooms f o r  t e s t i n g  of  s p a c e c r a f t  ha rdware  must be 
c a p a b l e  of m a i n t a i n i n g  a p r e c i s e  envi ronment  which is con taminan t  free w i t h  uni form c o n t r o l l e d  t e m p e r a t u r e  and 
humid i ty .  
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-3. M o d i f i c a t i o n  of Chemical Exhaust  System, P h y s i c a l  S c i e n c e s  Labora to ry . .  ................. 
T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  of  t h e  chemica l  and t o x i c  fume e x h a u s t  s y s t e m s  i n  t h e  

P h y s i c a l  S c i e n c e s  L a b o r a t o r y ,  B u i l d i n g  183, t o  improve o p e r a t i o n a l  s a f e t y  and t e m p e r a t u r e  c o n t r o l .  Work 
i n c l u d e s  r e p l a c i n g  2 3  chemical  fume hoods  and modify ing t h e  r e l a t e d  e x h a u s t  sys t em.  Also i n c l u d e d  a r e  
m o d i f i c a t i o n s  t o  t h e  r e t u r n  a i r  d u c t s ,  c o n t r o l s ,  f i l t e r s ,  and steam c o i l s .  
c o n s t r u c t e d  a s  a wet c h e m i s t r y  l a b o r a t o r y ,  b u t  program changes  have  a l t e r e d  t h e  occupancy.  Computers and o t h e r  
equipment have  r e p l a c e d  some c h e m i s t r y  a c t i v i t i e s ,  i n c r e a s i n g  t h e  equipment h e a t  r e j e c t i o n  and e s t a b l i s h i n g  
areas r e q u i r i n g  t e m p e r a t u r e  and d u s t  con t ro l s .  The fume hoods  have  d e t e r i o r a t e d  and must be  r e p l a c e d .  T h i s  
m o d i f i c a t i o n  of t h e  HVAC sys t em i n  B u i l d i n g  1 8 3  i s  needed t o  a d e q u a t e l y  s u p p o r t  t h e  l a b o r a t o r i e s  s p a c e c r a f t  
r e l a t e d  a c t i v i t i e s .  

B u i l d i n g  183 was o r i g i n a l l y  

........................... 1 4. R e h a b i l i t a t i o n  of HVAC Sys tem,  S p a c e c r a f t  Assembly F a c i l i t y . .  485,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  of  t h e  h e a t i n g ,  v e n t i l a t i n g  and a i r- c o n d i t i o n i n g  (!1VAC) 
sys t em i n  t h e  S p a c e c r a f t  Assembly F a c i l i t y ,  Bu i ld ing  179. Work i n c l u d e s  t h e  i n t e r c o n n e c t i o n  of two c h i l l e r  
p l a n t s  and t h r e e  b o i l e r  rooms t o  p r o v i d e  back-up c a p a b i l i t y  and improve  sys tem r e l i a b i l i t y .  M o d i f i c a t i o n s  
w i l l  be made t o  p e r m i t  p o s i t v e  d e h u m i d i f i c a t i o n  c o n t r o l .  The e n v i r o n m e n t a l  m o n i t o r i n g  sys tem w i l l  be expanded 
and connec ted  t o  t h e  U t i l i t y  C o n t r o l  System. T h i s  p r o j e c t  i s  r e q u i r e d  t o  improve c o n d i t i o n s  f o r  t e s t i n g  of 
h i g h l y  s e n s i t i v e  s p a c e c r a f t  a s s e m b l i e s  w i t h i n  t h e  high- bay c l e a n  rooms. Dur ing  p e r i o d s  of  d imin i shed  a c t i v i t y ,  
t h e  t o t a l  n e e d s  o f  t h e  b u i l d i n g  can more e f f i c i e n t l y  be s u p p l i e d  from a c e n t r a l  c o o l i n g  and h e a t i n g  p l a n t  
o p e r a t i n g  closer t o  i t s  f u l l  l o a d  r a t i n g .  

5. M o d i f i c a t i o n  of U t i l i t y  C o n t r o l  System...  415,000 ............................................... 
T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  and expans ion  of  t h e  U t i l i t y  C o n t r o l  System (UCS) a t  JPL.  

Work i n c l u d e s  t h e  a d d i t i o n  of 280 d a t a  p o i n t s ,  m o n i t o r i n g  u n i t s ,  c a b l e s ,  motor c o n t r o l s  and r e l a t e d  m o d i f i c a t i o n s  
i n  22  b u i l d i n g s .  I n c l u d e d  i n  t h i s  work i s  t h e  a d d i t i o n  of t h e  P h y s i c a l  S c i e n c e  Labora to ry ,  B u i l d i n g  183,  and 
t h e  Space F l i g h t  O p e r a t i o n s  F a c i l i t y ,  B u i l d i n g  230 t o  t h i s  sys tem.  The UCS h a s  been i n  o p e r a t i o n  a t  JPL  s i n c e  
June  1982, and employs a p p r o x i m a t e l y  1,000 d a t a  p o i n t s  t o  mon i to r  t h e  HVAC s y s t e m s  i n  p o r t i o n s  of 34 b u i l d i n g s .  
The m o d i f i c a t i o n  and expans ion  of  t h e  c o n t r o l  p o i n t s  w i l l  p e r m i t  w ide r  UCS c o v e r a g e  and e n e r g y  s a v i n g s  o f  
a p p r o x i m a t e l y  $200,000 f o r  first f u l l  y e a r  of o p e r a t i o n .  
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................................... 200,000 1.  M o d i f i c a t i o n s  fo r  RNC Sys tem,  Miss ion  O p e r a t i o n s  Wing 

This p r o j e c t  p r o v i d e s  f o r  t h e  i n s t a l l a t i o n  of  a R e c o n f i g u r a t i o n  Network Computer (RNC)  sys tem i n  t h e  
Miss ion  O p e r a t i o n s  Wing of  B u i l d i n g  30. This sys tem w i l l  p r o v i d e  r a p i d  e l e c t r o n i c  d a t a  t r a n s f e r  between t h e  
JSC compute r s  s u p p o r t i n g  t h e  Space S h u t t l e  d a t a  r e c o n f i g u r a t i o n  a c t i v i t y .  Rapid ,  automated da ta  t r a n s f e r  i s  
r e q u i r e d  t o  s u p p o r t  h i g h  f l i g h t  r a t e  r e q u i r e m e n t s  and t o  e l i m i n a t e  i n e f f i c i e n t  t r a n s f e r  of da ta  by  m a g n e t i c  
t a p e s .  The work i n c l u d e s  i n s t a l l a t i o n  of r a i s e d  f l oo r ,  c o n s t r u c t i o n  of  f i r e  r e s i s t a n t  w a l l s  and t a p e  l i b r a r y ,  
i n s t a l l a t i o n  of a i r - c o n d i t i o n i n g ,  d i s t r i b u t i o n  of e l e c t r i c a l  power,  i n s t a l l a t i o n  and g round ing  f o r  computer 
equ ipmen t ,  and i n s t a l l a t i o n  of f i r e  d e t e c t i o n  and s u p p r e s s i o n  sys t ems .  

................................................... 2. R e h a . b i l i t a t i o n  of Vacuum Systems ( 7 ) .  365,000 

The p r e s e n t  vacuum s y s t e m s  i n  B u i l d i n g  7 have  been i n  u s e  for  ove r  18 y e a r s  and were equ ipped  w i t h  
pumps t h a t  were Air F o r c e  s u r p l u s  p r o p e r t y  i n  1964. 
of  t h e  pumps and d i f f i c u l t y  i n  o b t a i n i n g  p a r t s .  The chambers i n  t h i s  b u i l d i n g  a r e  used  f o r  S h u t t l e  f l i g h t  
crew f a m i l i a r i z a t i o n  and t r a i n i n g .  Wi thou t  r e h a b i l i t a t i o n  of these  vacuum s y s t e m s ,  crew t r a i n i n g  s c h e d u l e s  
and q u a l i t y  w i l l  be impac ted .  I n c l u d e d  i n  t h i s  p r o j e c t  is t h e  r e p a i r / r e p l a c e m e n t  o f  vacuum pumps and blowers, 
v a l v e s ,  and p i p i n g .  A l s o  i n c l u d e d  i s  t h e  i n s t a l l a t i o n  of c r o s s o v e r  p i p i n g  and i s o l a t i o n  v a l v e s  n e c e s s a r y  t o  
p r o v i d e  r edundan t  vacuum sys tem c a p a b i l i t y  f o r  t h e  11 -foot chamber complex. 

C o n s i d e r a b l e  downtime i s  be ing  e x p e r i e n c e d  due  t o  t h e  a g e  

3. M o d i f i c a t i o n  for  Advanced Antenna T e s t i n g  ( 1 4 )  .......................................... 490,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  Wl i ld ing  14 t o  e n a b l e  n e a r- f i e l d  t e s t i n g  of l a r g e  s p a c e c r a f t  
a n t e n n a e  up t o  40 feet  i n - d i a m e t e r ,  O p e r a t i n g  a t  f r e q u e n c i e s  above  t h e  Ku-band (15 G H Z ) .  
c o m m m i c a t i o n s  r e q u i r e m e n t s  w i l l  u t i l i z e  a n t e n n a e  of  t h i s  s i z e  and f r e q u e n c i e s .  P r e s e n t l y ,  t h e  c u r r e n t  JSC 
t e s t  c a p a b i l i t y  is l i m i t e d  t o  2- foot  d iaseter  an tennae .  M o d i f i c a t i o n  of t h i s  f a c i l i t y  is  a v e r y  c o s t  e f f e c t i v e  
approach  t o  meet ing  t h e  f u t u r e  a n t e n n a  deve lopnen t  and v a l i d a t i o n  t e s t i n g .  This projec t  p r o v i d e s  and i n s t a l l s  
an overhead p r e c i s i o n  carr ier  for  mounting an a n t e n n a  probe  i n  t h e  a n e c h o i c  chamber. Also i n c l u d e d  a r e  
m o d i f i c a t i o n s  f o r  t h e  i n s t a l l a t i o n  of a s u p p o r t  computer .  

Advanced space 

4. R e h a b i l i t a t i o n  of F l i g h t  O p e r a t i o n s  Suppor t  F a c i l i t i e s ,  E l l i n g t o n  Air Force  Base.. ...... 475,000 

This p r o j e c t  is a c o n t i n u a t i o n  of a m u l t i y e a r  program for  r e h a b i l i t a t i o n  of  NASA's E l l i n g t o n  Air Force  
These f a c i l i t i e s  were o r i g i n a l l y  c o n s t r u c t e d  f o r  t h e  Army Base (EAFB) a i r c r a f t  o p e r a t i o n s  s u p p o r t  f a c i l i t i e s .  

Air Corps i n  1942 and h a v e  been i n  c o n t i n u o u s  u s e  w i t h  minimal ma in tenance .  This p r o j e c t  c o n s i s t s  o f  
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r e h a b i l i t a t i o n  o f  a i r c r a f t  mooring ap ron  expans ion  j o i n t s  and a l s o  i n c l u d e s  t h e  r e h a b i l i t a t i o n  of mechan ica l ,  
e l e c t r i c a l ,  and s t r u c t u r a l .  components o f  t h e  v a r i o u s  u t i l i t y  systems p r o j e c t e d  t o  c o n s i s t  o f  r e p a i r / r e p l a c e m e n t  
o f  t h r e e  t r a n s f o r m e r s ,  two s u b s t a t i o n s ,  t r a n s m i s s i o n  l i n e  d r o p s  t o  three  b u i l d i n g s ,  t h r e e  a i r  h a n d l e r s ,  two 
b o i l e r s ,  two c o n t r o l  a i r  compresso r s ,  and t e n  e x h a u s t  f a n s .  A d d i t i o n a l l y ,  t h i s  p r o j e c t  p r o v i d e s  f o r  r o o f  
r e h a b i l i t a t i o n  c o n s i s t i n g  o f  r e p l a c i n g  a p p r o x i m a t e l y  27,900 s q u a r e  f e e t  o f  h i g h  bay b u i l t- u p  r o o f i n g  and 20 
p e r c e n t  o f  t h e  r o o f  i n s u l a t i o n  on Hangar 276,  and r e p l a c i n g  a p p r o x i m a t e l y  22,200 s q u a r e  f e e t  o f  a s p h a l t  s h i n g l e  
r o o f i n g  on Warehouse 265 and 270. 

5. M o d i f i c a t i o n  f o r  Advanced Communications System T e s t i n g  ( 4 4  ). ........................... 260,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  e x t e n s i o n  o f  t h e  h i g h  bay  mezzanine  f l o o r  a r e a  b y  a p p r o x i m a t e l y  522 
s q u a r e  f e e t  i n  B u i l d i n g  44 t o  accommodate an a d d i t i o n a l  r a d i o f r e q u e n c y  (RF) s h i e l d e d  e n c l o s u r e .  This w i l l  
p e r m i t  s u p p o r t i n g  s i m u l t a n e o u s  m u l t i p l e  communicat ions l i n k  tests a t  Ku-band and millimeter wave leng ths  ( a b o v e  
Ku-band) f o r  RF s y s t e m s  deve lopnen t  and end- to- end sys tem c e r t i f i c a t i o n  p r i o r  t o  f i r s t  manned u t i l i z a t i o n .  
Present c a p a b i l i t y ,  which i n c l u d e s  O r b i t e r  u l t r a - h i g h  f r equency ,  S- band, and Ku-band f r e q u e n c i e s ,  canno t  be 
expanded t o  meet f u t u r e  tes t  r e q u i r e m e n t s  w i t h o u t  t h i s  p r o j e c t .  Developmental  t e s t  c o n f i g u r a t i o n s  r e q u i r e  
t h a t  d i s t a n c e s  between s h i e l d e d  e n c l o s u r e s  be k e p t  t o  a m i n i m u m  t o  c o n t r o l  l o s s e s  and p e r m i t  o p e r a t i o n  a t  low 
RF power levels .  "his new a r e a  w i l l  be less  than  30  f e e t  v e r t i c a l l y  from t h e  e x i s t i n g  t e s t  f a c i l i t y  and i t s  
i n t e r c o n n e c t i o n  p o i n t s ,  t h e r e b y  min imiz ing  t h e  c o s t  and complex i ty  o f  t e s t  o p e r a t i o n s .  I n  a d d i t i o n  t o  s t r u c t u r a l ,  
a i r - c o n d i t i o n i n g ,  and e l e c t r i c a l  work, a new 16 x 20 x 12 f o o t  RF s h i e l d  room w i l l  be i n s t a l l e d  on t h e  mezzanine 
t o  p r o v i d e  100-dB a t t e n t u a t i o n  o f  RF e n e r g y  t o  100 GHz. 

6. R e h a b i l i t a t i o n  o f  F i r e  Alarm P a n e l s ,  Var ious  B u i l d i n g s . .  ................................ 465,000 

T h i s  p r o j e c t  is t h e  f i r s t  p a r t  o f  a m u l t i y e a r  program t o  p r o v i d e  f o r  t h e  r ep lacemen t  o f  t h e  o l d  f i r e  
alarm a n n u n c i a t o r  p a n e l s  i n  B u i l d i n g s  1 ,  4, 7, 7a, 8, 9, 10, 11, 12, 15, 16, 16a,  17, 24, 29, 31, 32, 32a, 35, 
4 4 ,  45, 222, 223, 322, 422, and 423. The work i n c l u d e s  removing e x i s t i n g  a n n u n c i a t o r  p a n e l s ,  i n s t a l l i n g  new 
f i r e  a larm c o n t r o l  p a n e l s ,  r e p l a c i n g  h i g h  v o l t a g e  i o n i z a t i o n  d e t e c t o r s  i n  seven b u i l d i n g s ,  r e p l a c i n g  s e n s o r s  
and end- of- l ine  d e v i c e s  a s  r e q u i r e d ,  and modify ing  e x i s t i n g  a larm c i r c u i t s  a s  r e q u i r e d .  I n c r e a s i n g  f a i l u r e s ,  
r e p a i r s ,  and main tenance  e f f o r t s  a r e  be ing  e x p e r i e n c e d  w i t h  t h e  b u i l d i n g  f i r e  a larm p a n e l s .  The p a n e l s  a r e  
a p p r o x i m a t e l y  20 y e a r s  o l d  and a r e  no l o n g e r  manufac tured .  S u b s t i t u t e  p a r t s  a c q u i r e d  o r  f a b r i c a t e d  o n s i t e  do 
n o t  a lways  p r o v i d e  t h e  same l eve l  o f  f u n c t i o n  o r  r e l i a b i l i t y .  
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F .  Kennedy S p a c e  C e n t e r  ( ~ S C )  .................................................................. 2,070,000 

1. Modify Sewage Trea tment  Facilities...................................................... 1 go, 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  i n s t a l l a t i o n  o f  a new sewer l i n e  from t h e  V e r t i c a l  P r o c e s s i n g  F a c i l i t y  
(VPF) t o  t h e  Hypergol Maintenance F a c i l i t y  (HMF) and t h e n  t o  an e x i s t i n g  manhole a t  3rd  s t ree t  and rtCrl  Avenue 
i n  t h e  KSC I n d u s t r i a l  Area. Both Waste Water Treatment  P l a n t s  t 2  a t  HMF and 8 1 3  a t  VPF a r e  o v e r l o a d e d ,  and 
t h e  HMF p l a n t  is a lso  i n  need o f  r e f u r b i s h m e n t .  T i e i n g  t h e s e  a r e a s  i n t o  t h e  C e n t r a l  I n d u s t r i a l  Area system 
w i l l  r educe  o p e r a t i n g  c o s t s  and increase t h e  e f f i c i e n c y  o f  t h e  c e n t r a l  sewer p l a n t  which is des igned  f o r  375,000 
GPD and p r e s e n t l y  o p e r a t e s  a t  about  25 p e r c e n t  o f  c a p a c i t y .  The new l i n e  w i l l  i n c l u d e  8 ,300  f ee t  o f  4- inch 
h i g h  p r e s s u r e  PVC p i p e ,  manho le s ,  l ift  s t a t i o n s  and 1 ,800  f ee t  o f  8- inch PVC g r a v i t y  sewer p i p e .  The e x i s t i n g  
WWT p l a n t s  112 a t  HMF and /I13 a t  VPF w i l l  be removed. 

2. Modify Pho tog raph ic  L a b o r a t o r y  i n  KSC Headqua r t e r s  B u i l d i n g . .  ........................... 220,000 

T h i s  p r o j e c t  d i s c o n n e c t s  t h e  p h o t o g r a p h i c  l a b o r a t o r y  i n  t h e  KSC Headqua r t e r s  Bu i ld ing  from t h e  c e n t r a l  
sys tem c h i l l e d  water s u p p l y  and i n s t a l l s  a new c h i l l e r  of a p p r o x i m a t e l y  100 t o n s  c a p a c i t y  w i t h  i t s  own c h i l l e d  
wa te r  pump. T h i s  w i l l  p r o v i d e  f u l l  d e s i g n  f l ow  t o  t h e  c o o l i n g  co i l  of t h e  l a b o r a t o r y  a i r  h a n d l e r ,  a l l o w i n g  
t h e  c o i l  t o  o p e r a t e  a t  i t s  r a t e d  c a p a c i t y  which w i l l  lower t h e  excess humid i ty  w i t h i n  t h e  p h o t o g r a p h i c  l a b o r a t o r y .  
The e x i s t i n g  c e n t r a l  sys tem c o n n e c t i o n  i s  t o o  small and p r e s e n t  u s a g e  d o e s  n o t  p r o v i d e  f o r  p rope r  humid i ty  
c o n d i t i o n s  r e q u i r e d  i n  t h e  l a b o r a t o r y  a r e a .  High humid i ty  is r e s u l t i n g  i n  c o r r o s i o n  o f  e x p e n s i v e  p h o t o g r a p h i c  
equipment ,  r a p i d  d e t e r i o r a t i o n  of n e g a t i v e s  and low q u a l i t y  o f  n e g a t i v e  r e p r o d u c t i o n .  

3. M o d i f i c a t i o n s  t o  Hea t ing ,  V e n t i l a t i n g  and A i r- c o n d i t i o n i n g  Systems f o r  Energy 
C o n s e r v a t i o n ,  Var ious  B u i l d i n g s .  ........................................................ 340,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  HVAC s y s t e m s  of seven b u i l d i n g s  t o  c o n s e r v e  energy .  
The m o d i f i c a t i o n s  i n c l u d e  r ep l acemen t  o f  b o i l e r s ,  exhaus t  f a n s ,  c o n t r o l s ,  and a i r  h a n d l e r s  i n  B u i l d i n g s  K7- 
1557, M7-351, M7-409, 57-337, J8-1708, and 44635 a p p r o p r i a t e  f o r  c u r r e n t  usage .  These f a c i l i t i e s  house  
l a b o r a t o r i e s ,  s h o p s ,  c l e a n  rooms, assembly  a r e a s ,  o f f i c e  space  and s u p p o r t  f u n c t i o n s  which a r e  c r i t i c a l  t o  
Center o p e r a t i o n s .  As o r i g i n a l l y  des igned  and c o n s t r u c t e d ,  most o f  t h e s e  f a c i l i t i e s  have  g r e a t e r  h e a t i n g ,  
v e n t i l a t i n g  and c o o l i n g  c a p a b i l i t y  t h a n  is n e c e s s a r y  t o  s u p p o r t  current or f u t u r e  m i s s i o n  r e q u i r e m e n t s .  
P e r s o n n e l  u s a g e  has  changed i n  most b u i l d i n g s  and ,  i n  some c a s e s ,  e n t i r e  b u i l d i n g  use h a s  s i g n i f i c a n t l y  changed.  
T h i s  p r o j e c t  w i l l  b e t t e r  match equipment  w i t h  l o a d s  and p r o v i d e  more a c c u r a t e  c o n t r o l s .  
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4. I n s t a l l a t i o n  of Vents i n  t h e  Vertical Assembly B u i l d i n g  (VAB) S o u t h  H o r i z o n t a l  Door..... . 
These  resources p r o v i d e  for  removal  of  e x i s t i n g  h o r i z o n t a l  door v e n t s  and s i d i n g ,  and i n s t a l l a t i o n  o f  

a new v e n t  sys tem i n  t h e  VAB. The e x i s t i n g  ven t  sys tem is  i n o p e r a b l e .  T h i s  p r o j e c t  w i l l  p r o v i d e  new v e n t s  
which  w i l l  cove r  t h e  e n t i r e  s u r f a c e  area of  t h e  d o o r ,  a p p r o x i m a t e l y  5,000 s q u a r e  f e e t .  T h i s  a d d -i t i o n a l  v e n t  
area is r e q u i r e d  t o  assure s u f f i c i e n t  a i r  flow t h r o u g h  t h e  en t i r e  low bay  i n  t h e  e v e n t  of  an SIiM i n c i d e n t .  

5. R e h a b i l i t a t i o n  t o  Pad B Fence........................................................... 495,000 

T h i s  p r o j e c t  p r o v i d e s  fo r  modify ing t h e  Launch Complex-39 Pad B p e r i m e t e r  f e n c e  t o  improve access 
cont ro l  and accommodate m o n i t o r i n g  i n s t r u n e n t a t i o n  equipment r e q u i r e d  t o  s e c u r e  t h e  STS v e h i c l e  and l a u n c h  
f a c i l i t i e s .  Approx ima te ly  10, 000 l i n e a r  feet  of  7-foot h i g h  f e n c e ,  p o s t s ,  c r a s h- o u t  g a t e s ,  o u t r i g g e r s ,  and 
ba rbed  w i r e  w i l l  be r e p l a c e d  by  an 8-foot h i g h  fence c o n s t r u c t e d  of  a 9-gauge o r  h e a v i e r  g a l v a n i z e d  s t e e l  
f e n c i n g  material .  The e x i s t i n g  f e n c e  h a s  been weakened by  c o r r o s i o n  and h a s  many r u s t e d  p o s t s  which a re  broken 
off a t  t h e  ground l eve l .  S e v e r a l  o u t r i g g e r s  and much o f  t h e  ba rbed  w i r e  a r e  a l s o  r u s t e d  and h a v e  f a l l e n  o f f  
t h e  f ence .  

6. M o d i f i c a t i o n  for  A d d i t i o n a l  C a b l i n g ,  Pad B t o  VABR ...................................... 650,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n  of t h e  e x i s t i n g  Pad B wideband t r a n s m i s s i o n  sys tem by i n s t a l l i n g  
i n  e x i s t i n g  d u c t s  a p p r o x i m a t e l y  5.8 miles o f  f i b e r  o p t i c  c a b l e  between Pad B and t h e  V e r t i c a l  Assembly B u i l d i n g  
Repea te r  ( V A B R )  S t a t i o n  Launch Complex 39. The i n s t a l l a t i o n  i n c l u d e s  s p l i c e s  and t e r m i n a t i o n s  a l o n g  t h e  r o u t e  
and w i l l  be r o u t e d  t h r o u g h  t h e  Launch Con t ro l  Center  ( L C C ) .  This p r o j e c t  i s  n e c e s s a r y  t o  p r o v i d e  a d e q u a t e  
communication c a p a b i l i t y  fo r  s h u t t l e  and c a r g o  checkou t  and l a u n c h  a t  Pad B. T h i s  upgrade  w i l l  p r o v i d e  t h e  
same c a p a b i l i t y  a t  Pad B t h a t  p r e s e n t l y  exists a t  Pad A. 'he e x i s t i n g  Pad B wideband t r a n s m i s s i o n  sys t em,  
o r i g i n a l l y  i n s t a l l e d  f o r  t h e  Apol lo  program,  c o n s i s t s  o f  140 p a i r s  o f  copper  wire. The p r e s e n t  c a b l i n g  
r e q u i r e m e n t  is f o r  a minimum of 165 p a i r s .  The f i b e r  o p t i c  c a b l e  w i l l  h a v e  a bandwidth  a d v a n t a g e  ove r  t h e  
copper  P a i r s  UP t o  100 M H z ,  a l l o w i n g  more f l e x i b i l i t y  i n  m u l t i p l e x i n g  d a t a  and v i d e o  s i g n a l s  and p r o v i d i n g  a 
more secure communications ne twork .  

G. L a n g l e y  R e s e a r c h  C e n t e r  (LaRC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........... 2,895,000 

1. M o d i f i c a t i o n s  f o r  t h e  D i s p l a y  Device Research  L a b o r a t o r y  (1298 1.. ....................... 470,000 

The proposed m o d i f i c a t i o n s  p r o v i d e  a v a r i a b l e  i n t e n s i t y  l i g h t i n g  sys tem and a s o l a r  s i m u l a t o r  t h a t  
w i l l  a l low v a r i o u s  c o c k p i t  d i s p l a y  devices t o  be e v a l u a t e d  o v e r  a w ide  r a n g e  of l i g h t i n g  c o n d i t i o n s .  These 
e v a l u a t i o n s  are  e s s e n t i a l  t o  p r o v i d e  a d a t a  b a s e  f o r  v a r i o u s  d i s p l a y  media which have  p o t e n t i a l  a p p l i c a t i o n  
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as  c o c k p i t  d i s p l a y  d e v i c e s .  E x i s t i n g  l i g h t i n g  s y s t e m s  canno t  p r o v i d e  t h e  i n t e n s i t i e s  needed t o  s u p p o r t  t h i s  
r e s e a r c h .  T h i s  p r o j e c t  w i l l  p r o v i d e  l i g h t i n g  f o r  t h e  d i s p l a y s ,  a s o l a r  s i m u l a t o r  t o  p r o v i d e  a r t i f i c i a l  d a y l i g h t ,  
power and f i r e  alarms t o  s u p p o r t  t h e  l a b .  The mechanica l  work i n c l u d e s  h e a t i n g ,  v e n t i l a t i n g ,  and a i r - c o n d i t i o n i n g  
m o d i f i c a t i o n s  t o  accommodate t h e  i n c r e a s e d  c o o l i n g  l o a d  c r e a t e d  by t h e  s o l a r  s i m u l a t o r  and l i g h t i n g  systems. 

2. M o d i f i c a t i o n s  o f  h o p u l s i o n  T e s t  Cell No. 1 f o r  New Heater L ine r  and 
F a c i l i t y  Nozzle (1221 ................................................................... 255,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  m o d i f i c a t i o n s  t o  t h e  P r o p u l s i o n  Test Cell No. 1 t o  i n c r e a s e  t h e  Mach 
number s i m u l a t i o n  r a n g e  o f  t h e  f a c i l i t y .  C u r r e n t l y ,  t h e  f a c i l i t y  i s  c a p a b l e  o f  Mach 4 f l i g h t  s i m u l a t i o n .  
I n c l u d e d  i n  t h e  p r o j e c t  a r e  a new p r e s s u r e  v e s s e l  (combus t ion  chamber) w i t h  an i n t e r n a l  h e a t  s i n k  l i n e r  and a 
new Mach 4.5-5 n o z z l e .  T h i s  i n c r e a s e d  c a p a b i l i t y  p r o v i d e s  f o r  a t e s t  r e g i o n  over  which b o t h  missile and 
a i r p l a n e  e n g i n e s  are  c u r r e n t l y  be ing  s t u d i e d .  This is i n  s u p p o r t  o f  r a m j e t  and scramjet r e s e a r c h .  

3. M o d i f i c a t i o n s  f o r  A c o u s t i c  Trea tment  o f  t h e  Heated ,  Coannular  S u p e r s o n i c  
Jet  Noise F a c i l i t y  ( 1221A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  i n s t a l l a t i o n  o f  sound a b s o r b i n g  wedges i n  t h e  j e t  t e r m i n a t i o n  a r e a  o f  
t h e  Je t  Noise F a c i l i t y .  The c e i l i n g ,  f l o o r  and a l l  w a l l s  i n  t h e  j e t  t e r m i n a t i o n  a r e a  w i l l  be cove red  w i t h  
sound a b s o r b i n g  wedges. The p r i m a r y  pu rpose  of t h e  Jet  Noise F a c i l i t y  i s  t o  a c c u r a t e l y  measure  t h e  d e c i b e l  
l eve l  and f r e q u e n c y  r a n g e  o f  v a r i o u s  j e t  n o z z l e  d e s i g n s  and c o n f i g u r a t i o n s .  The e x i s t i n g  j e t  t e r m i n a t i o n  a r e a  
of t h e  f a c i l i t y  h a s  i n s u f f i c i e n t  a c o u s t i c a l  i n s u l a t i o n  t o  abso rb  t h e  l e v e l  o f  sound ene rgy ,  and i s  n o t  de s igned  
t o  p r e v e n t  r e v e r b e r a t i o n .  T h e r e f o r e ,  an a c c o u s t i c a l l y  l ldeadl l  space  i s  r e q u i r e d  f o r  p r e c i s e  instrument r e a d i n g s  
and c a l i b r a t i o n s  o f  j e t  n o i s e .  

4 .  M o d i f i c a t i o n s  t o  Upgrade F i r e  P r o t e c t i o n  Sys tems ,  Var ious  F a c i l i t i e s . . . . . . . . . . . . . . . . . . . .  405,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  upg rad ing  o f  t h e  f i v e  p r o t e c t i o n  sys t ems  i n  fou r  f a c i l i t i e s .  The f i r e  alarm 
mon i to r  equipment i n  Wlildng 1248 is t h e  p r imary  means o f  f i r e  a l e r t  f o r  f a c i l i t i e s  on t h e  east  and west s i d e s  
of t h e  Cen te r .  T h i s  p r o j e c t  p r o v i d e s  for  t h e  r ep l acemen t  o f  t h i s  m o n i t o r i n g  equipment which has r eached  i t s  
f u l l  c a p a c i t y  o f  150 mon i to r ing  p o i n t s .  I n  a d d i t i o n ,  p a r t s  a r e  d i f f i c u l t  t o  a c q u i r e .  B u i l d i n g s  640 and 1267 
c o n t a i n  areas i n  which t h e r e  are  combus t ib l e  m a t e r i a l s  t h a t  cou ld  c a u s e  s i g n i f i c a n t  damage b o t h  t o  l i f e  and 
equipment .  M o d i f i c a t i o n s  t o  these b u i l d i n g s  i n c l u d e  t h e  i n s t a l l a t i o n  o f  a u t o m a t i c  s p r i n k l e r  p r o t e c t i o n  i n  
t h o s e  c r i t i c a l  a r e a s .  L a s t l y ,  an a u t o m a t i c  d e l u g e  s p r i n k l e r  system will be p rov ided  f o r  t h e  wooden induced  
c o o l i n g  tower a t  Wl i ld ing  1267. 
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5. M o d i f i c a t i o n s  for t h e  Advanced Technology Research Labora to ry  (1  200) .  ................... 735,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  Bu i ld ing  1200 f o r  l a b o r a t o r y  s p a c e .  T h i s  i n c l u d e s :  ( 1 )  
removing an e x i s t i n g  mezzanine s t o r a g e  area and r e l a t e d  s t r u c t u r a l  s u p p o r t i n g  e l e m e n t s ;  (2 removing an e x i s t i n g  
overhead  b r i d g e  c r a n e ;  ( 3 )  mod i fy ing  a h i g h  bay area t o  p r o v i d e  a p p r o x i m a t l e y  5700 s q u a r e  feet o f  second f l o o r  
l a b o r a t o r y  s p a c e ;  ( 4 )  p r o v i d i n g  RF s h i e l d i n g  i n  t h e  f l o o r  between t h e  first and second f l o o r s  and on t h e  s o u t h  
wall o f  t h e  e x i s t i n g  c a p a c i t o r  bank;  ( 5 )  p r o v i d i n g  s t a i r w a y s  and r e s t room f a c i l i t i e s ;  ( 6 )  i n s u l a t i n g  and 
c o v e r i n g  e x i s t i n g  i n t e r i o r  wa l l s ;  and (7 1 modify ing  t h e  e x i s t i n g  u t i l i t y ,  h e a t i n g ,  v e n t i l a t i n g  and a i r  
c o n d i t i o n i n g  s y s t e m s .  These m o d i f i c a t i o n s  w i l l  allow f o r  r e s e a r c h  i n  advanced e n e r g y  c o n v e r s i o n  w i t h  emphas is  
on high-power solar pumped lasers.  A h i g h  e n e r g y  laser i n  e a r t h  o r b i t  offers  a p o t e n t i a l  b r e a k t h r o u g h  i n  space  
t r a n s p o r t a t i o n  and power t r a n s m i s s i o n s .  T h i s  r e s e a r c h  e f f o r t  must be s t a r t e d  now t o  a c h i e v e  a 1990ts c a p a b i l i t y .  
E x i s t i n g  r e s e a r c h  f a c i l i t i e s  a re  s u b j e c t e d  t o  env i ronmen ta l  c o n d i t i o n s  t h a t  degrade  t h e  q u a l i t y  o f  t h e  r e s e a r c h  
e f fo r t .  

6. M o d i f i c a t i o n s  t o  Access Mon i to r ing  System (1268)........................ ................ 385,000 

The proposed p r o j e c t  w i l l  p r o v i d e  f o r  m o d i f i c a t i o n s  t o  t h e  access m o n i t o r i n g  system f o r  t h e  B u i l d i n g  
1268 Computer Complex. C u r r e n t l y ,  access s e c u r i t y  t o  t h e  v a r i o u s  computer f a c i l i t i e s  cannot  be c o n t r o l l e d  on 
a s e l e c t i v e  b a s i s .  A l l  areas a r e  a c c e s s a b l e  t o  anyone w i t h  a c a r d .  T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  a m i c r o p r o c e s s o r  
based  sys tem u s i n g  an automated c a r d  key l o c k i n g  system t h a t  w i l l  b e  programmable t o  a l l o w  a c c e s s  on a select ive 
b a s i s  and p r o v i d e  a u d i t  t r a i l s  o f  t h o s e  e n t e r i n g  and l e a v i n g  r e s t r i c t e d  a r e a s .  I n  a d d i i o n ,  a c l o s e d  c i r c u i t  
TV mon i to r ing  and alarm sys t em,  and a l l  n e c e s s a r y  w i r i n g  and l o c k s  w i l l  be  p rov ided .  T h i s  s y s t e m  i s  r e q u i r e d  
f o r  f u l l  compl iance  w i t h  ADP s ' e c u r i t y  r e q u i r e m e n t s  i n  acco rdance  w i t h  CMB Directive A-71. 

7. M o d i f i c a t i o n s  t o  t h e  6- by 28-Inch T r a n s o n i c  l b n n e l  t o  P rov ide  
Improved Flow Q u a l i t y  (583).  ............................................................ 170,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  an improved ups t ream d i f f u s e r ,  s c r e e n s  and f i l l e t s  i n  t h e  s e t t l i n g  chamber 
of t h e  6- x 28- Inch T r a n s o n i c  Tunnel .  The 6- x 28- Inch T r a n s o n i c  Tunnel  i s  used  t o  tes t  hel icopter  and p r o p e l l e r  
a i r f o i l s .  This p r o j e c t  w i l l  improve t h e  p r o d u c t i v i t y  and low- tu rbu lence  q u a l i t y  o f  t h i s  f a c i l i t y .  T h i s  w i l l  
r e s u l t  i n  an improvement i n  t h e  q u a l i t y  o f  s t e a d y  measurements  and p r o v i d e  t h e  n e c e s s a r y  f l o w  f o r  dynamic 
measurements  on a i r f o i l s .  

225,000 8. M o d i f i c a t i o n s  t o  Heat ing  Systems (1249)................................................. 

This p r o j e c t  w i l l  e x t e n d  steam s e r v i c e  from Bu i ld ing  1238 t o  B u i l d i n g  1249 i n  t h e  warehouse  a r e a .  The 
b u i l d i n g  sys tem i n  t h i s  f a c i l i t y  w i l l  be modi f ied  t o  c o n v e r t  from an  o i l  f i r e d  t o  a steam sys t em.  I n c l u d e d  
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w i l l  be a l l  n e c e s s a r y  p i p i n g ,  v a l v e s ,  hea t  e x c h a n g e r s ,  and c o n t r o l s .  A 125 p s i  steam l i n e ,  c o n d e n s a t e  r e t u r n  7 
l i n e ,  and a s s o c i a t e d  pumps will also be i n s t a l l e d .  Where t h e  l i n e s  canno t  be run  t h r o u g h  e x i s t i n g  b u i l d i n g s ,  
a shallow c o n c r e t e  t r e n c h  w i t h  removable  l i d s  will be c o n s t r u c t e d .  The o i l  f i r e d  h e a t i n g  sys t em i n  h i l d i n g  
1249 r e q u i r e s f r e q u e n t  ma in tenance  and p e r i o d i c  r e p l a c e m e n t .  F u r t h e r ,  t h e  s e p a r a t e  No. 2 o i l  s t o r a g e  t a n k s  a re  
an added ma in tenance  problem. Replacement o f  these  s y s t e m s  w i t h  steam will p r o v i d e  s a f e r  h e a t i n g ,  r e q u i r e  
less  manpower, r e d u c e  t h e  C e n t e r ' s  u s e  of No. 2 o i l ,  and expand t h e  C e n t e r ' s  u s e  of  r e l a t i v e l y  i n e x p e n s i v e  
steam from t h e  Refuse  F i r e d  Steam G e n e r a t i n g  F a c i l i t y .  

I 

H. L e w i s  Research C e n t e r  (LeRC)... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,800,000 

1. M o d i f i c a t i o n s  for F i r e  P r o t e c t i o n  Sys tems,  Var ious  B u i l d i n g s . .  .......................... 395,000 

This p r o j e c t  p r o v i d e s  for m o d i f i c a t i o n s  t o  v a r i o u s  b u i l d i n g s  f o r  i n s t a l l a t i o n  of smoke d e t e c t i o n  
s y s t e m s .  The s y s t e m s  will be i n s t a l l e d  i n  t h e  Materials and S t r u c t u r e s  l a b o r a t o r i e s  B u i l d i n g  49 ,  t h e  8x6 
S u p e r s o n i c  Wind ' h n n e l  Complex ( h i l d i n g s  53, 54, 55, 56) and t h e  10x10 S u p e r s o n i c  Wind Tunnel  Complex ( W l i l d i n g s  
85, 86, 87, 88, 90, and 1 1 4 ) .  The work i n c l u d e s  i n s t a l l a t i o n  of d e t e c t o r  h e a d s ,  a s s o c i a t e d  c o n t r o l s ,  t r a n s m i t t e r  
and d i s p l a y  p a n e l s  and emergency power backup t o g e t h e r  w i t h  n e c e s s a r y  c o n d u i t  and wire. Alarm s i g n a l s  w i l l  
be connec ted  t o  t h e  c e n t r a l  s t a t i o n  p r o t e c t i v e  s i g n a l i n g  s y s t e n  t o  a l e r t  t h e  LeRC f i r e  s t a t i o n .  The i n s t a l l a t i o n  
of smoke d e t e c t i o n  s y s t e m s  i n  t h e s e  b u i l d i n g s  w i l l  p r o v i d e  e a r l y  warn ing  of f i res  i n  t h e  i n c i p i e n t  s t a g e s  
t h e r e b y  enhanc ing  l i f e  s a f e t y  and r e d u c i n g  f i r e  and smoke damage. 

2. M o d i f i c a t i o n  of Developnent  Eng inee r ing  h i l d i n g  (500).................................. 475,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  B u i l d i n g  500 for  t h e  i n s t a l l a t i o n  of of f ice  s a f e t y  items 
t o  meet l i f e  s a f e t y  r e q u i r e m e n t s .  The B u i l d i n g  has  a t o t a l  f l oo r  area of a p p r o x i m a t e l y  162,000 s q u a r e  feet 
on t h r e e  floors p l u s  a basement .  A r e c e n t  s t u d y  a t  Lewis i n d i c a t e d  t h a t  t h i s  b u i l d i n g  d e s i g n  d o e s  n o t  meet 
c u r r e n t  b u i l d i n g  codes  and s t a n d a r d s ,  and contains f i r e  s a f e t y  d e f i c i e n c i e s .  The m o d i f i c a t i o n s  w i l l  p r o v i d e  
one  hour f i r e  r a t e d  s ta i rwel l  e n c l o s u r e s ,  c e i l i n g  m o d i f i c a t i o n s ,  new emergency d o o r s ,  ex i t s ,  and emergency 
l i g h t i n g .  

3. M o d i f i c a t i o n  of Electrical Sys tem,  Resea rch  A n a l y s i s  Cen te r  ( 1  42 1.. ..................... 190,000 

T h i s  p r o j e c t  p r o v i d e s  for t h e  m o d i f i c a t i o n  of t h e  e lec t r ica l  sys t em i n  t h e  Research  A n a l y s i s  C e n t e r ,  
B u i l d i n g  142. The work will add a new 150 kVA u n i n t e r r u p t a b l e  power sys tem (UPS) and modify t h e  e x i s t i n g  
e lec t r ic  s u p p l y  s y s t e m s  f o r  c o n n e c t i o n s  o f  t h e  new UPS. The UPS will p r o v i d e  u n i n t e r r u p t a b l e ,  r e g u l a t e d ,  
e l e c t r i c a l  power t o  t h e  e x i s t i n g  o n- l i n e  d a t a  a c q u i s i t i o n  sys t ems .  These  s y s t e m s  are  p r e s e n t l y  powered by  an 
UPS * i c h  was o r i g i n a l l y  i n s t a l l e d  t o  p r o v i d e  power t o  t h e  l a rge  scale o n- l i n e  d i g i t a l  computer .  P l anned  
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e x p a n s i o n s  i n  b o t h  t h e  d i g i t a l  computer  and i n  t h e  d a t a  a c q u i s i t i o n  s y s t e m s  w i l l  exceed t h e  f u l l  load c a p a b i l i t y  
of t h e  UPS b y  a p p r o x i m a t e l y  50 p e r c e n t .  P r o v i d i n g  a s e p a r a t e  UPS f o r  the  d a t a  a c q u i s i t i o n  sys tem w i l l  of f-  
load t h e  e x i s t i n g  UPS and will p e r m i t  t h e  needed computer and d a t a  a c q u i s i t i o n  system e x p a n s i o n s .  

4 .  M o d i f i c a t i o n s  t o  Rocket Engine T e s t  F a c i l i t y  ( 2 0 2 )  ...................................... 490,000 

T h i s  p r o j e c t  p r o v i d e s  fo r  m o d i f i c a t i o n s  t o  t h e  Rocket Engine  T e s t  F a c i l i t y  (RETF) complex f o r  r o c k e t  
t u r b o p u n p  t e s t i n g .  Cryogen ic  p r o p e l l a n t s  w i l l  be s u p p l i e d  t o  a new t e s t  b u i l d i n g  i n  a p p r o x i m a t e l y  1,000 f ee t  
of vacuum j a c k e t e d  p i p i n g  of sizes v a r y i n g  from 1 i n c h  t o  3 i n c h  d i a m e t e r .  S e r v i c e  u t i l i t i e s  such  as s e r v i c e  
a i r ,  d o m e s t i c  water, h y d r a u l i c  o i l ,  and C02  w i l l  be s u p p l i e d  t o  t h e  b u i l d i n g  i n  a p p r o x i n a t e l y  600 f ee t  of  
p i p i n g  v a r y i n g  i n  s i z e  from 3 /4  t o  2 i n c h .  The new t e s t  b u i l d i n g  w i l l  be a 484 s q u a r e  foot s t r u c t u r e  t h a t  
w i l l  be s u i t a b l e  for  a gaseous  hydrogen envi ronment .  The b u i l d i n g  w i l l  be p rov ided  w i t h  a c o m b u s t i b l e  g a s  
d e t e c t i o n  sys tem and e x p l o s i o n  p r o o f  l i g h t i n g ,  and w i l l  be f i t t e d  w i t h  r o l l u p  door s  on e a c h  s ide .  The p r o j e c t  
w i l l  a l s o  i n c l u d e  a c a b l e  and c o n d u i t  sys tem for  i n s t r u n e n t a t i o n  and f o r  power t o  v a l v e s  and components.  

F u t u r e  s p a c e  m i s s i o n s  f o r  t h e  1 9 9 0 r s  i n d i c a t e  t h a t  i n d i v i d u a l  pay load  mass r e q u i r e m e n t s  f o r  t r a n s f e r  
between low ear th  o r b i t  and h i g h  or  geosynchronus  o r b i t  w i l l  be i n c r e a s i n g .  S i n c e  c u r r e n t  a v a i l a b l e  upper 
s t a g e  v e h i c l e s  have  no t  been d e s i g n e d  t o  s a t i s f y  these l a r g e r  mass pay load  r e q u i r e m e n t s ,  an advanced o r b i t a l  
t r a n s f e r  v e h i c l e  (OTV) p r o p u l s i o n  sys tem must be deve loped .  The proposed f a c i l i t y  w i l l  be used  t o  d e v e l o p  
turbopump components and s y s t e m s  i n  s u p p o r t  o f  O T V  e n g i n e  t e c h n o l o g y  r e q u i r e d  f o r  t h e  1990-1995 time frame. 

5. R e h a b i l i t a t i o n  and M o d i f i c a t i o n  of U t i l i t i e s  B u i l d i n g  (15) .  ............................. 460,000 

This p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  of  a p p r o x i m a t e l y  14,000 s q u a r e  feet  o f  
t h e  s o u t h  wing of U t i l i t i e s  B u i l d i n g  15 f o r  t h e  purpose  of hous ing  s e v e r a l  employee s e r v i c e  a c t i v i t i e s .  The 
work i n c l u d e s  i n s t a l l a t i o n  of  p a r t i t i o n s ,  a c o u s t i c a l  c e i l i n g s ,  r ep lacemen t  o f  f loor  c o v e r i n g s ,  m o d i f i c a t i o n s  
of h e a t i n g ,  v e n t i l a t i n g ,  and a i r- c o n d i t i o n i n g  (HVAC)  sys t em,  and p lumbing,  l i g h t i n g ,  power, and communication 
sys t ems .  

S e v e r a l  employee s e r v i c e s  (Medical S e r v i c e ,  C r e d i t  Union, I n s u r a n c e  Office) r e q u i r e  a d d i t i o n a l  and /o r  
improved s p a c e .  C o n c e n t r a t i n g  these  s e r v i c e s  i n  B u i l d i n g  15  p r o v i d e s  a c e n t r a l  l o c a t i o n  and more s u i t a b l e  
q u a r t e r s  fo r  each f u n c t i o n  and is i n  keep ing  w i t h  LeRC m a s t e r  f a c i l i t y  c o n s o l i d a t i o n  p l a n .  B u i l d i n g  15  when 
c o m p l e t e l y  m o d i f i e d  will a l so  c o n t a i n  t h e  t e l e p h o n e  s w i t c h i n g  s t a t i o n  and p r e s e n t l y  houses  t h e  main c a f e t e r i a .  
R e l o c a t i o n  of t h e  Medical S e r v i c e s  t o  h i l d i n g  15 w i l l  f ree a d d i t i o n a l  a r e a  for  r e s e a r c h  n e e d s .  The newmedica l  
f a c i l i t y  w i l l  a l so  p r o v i d e  a l o c a t i o n  which is more a c c e s s i b l e  for bo th  p e r s o n n e l  and f o r  ambulance s e r v i c e .  
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6. R e h a b i l i t a t i o n  and M o d i f i c a t i o n  o f  Eng inee r ing  and Supply B u i l d i n g  ( 2 1 )  ................. 490,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  o f  29,000 s q u a r e  f e e t  o f  t h e  wes t  o f f i c e  i n t e r i o r ,  f i r s t  
and second f l o o r  of B u i l d i n g  21. The work c o n s i s t s  o f  new p a r t i t i o n s ,  c e i l i n g s ,  f l o o r i n g ,  r e h a b  o f  HVAC s y s t e m  
t o  i n c l u d e  new p i p i n g ,  d u c t  work and f a n- c o i l  u n i t s .  Other  work i n c l u d e s  new l i g h t i n g ,  communica t ions ,  power 
p a n e l s ,  r e c e p t a c l e s  and smoke d e t e c t i o n  system and t o i l e t  a r e a  m o d i f i c a t i o n s  t o  meet handicapped r e q u i r e m e n t s .  
The west o f f i c e  a r e a  p o r t i o n  o f  B u i l d i n g  21 was c o n s t r u c t e d  i n  1944 and t h e  second f l o o r  was c o n s t r u c t e d  over  
t h e  f i r s t  f l o o r  i n  1962. The i n t e r i o r  r e h a b i l i t a t i o n  is r e q u i r e d  t o  c o r r e c t  d e t e r i o r a t e d  c o n d i t i o n s .  The 
e x i s t i n g  p lunb ing  and mechanica l  s y s t e m s  a r e  a n t i q u a t e d  and f r e q u e n t  main tenance  i s  r e q u i r e d .  

7. R e h a b i l i t a t i o n  and M o d i f i c a t i o n  o f  C a f e t e r i a  i n  Engine Research  B u i l d i n g  (5 1.. .......... 300,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  o f  t h e  c a f e t e r i a  i n  t h e  Engine Research B u i l d i n g  (ERB) t o  
improve food p r e p a r a t i o n  and s e r v i c e  f a c i l i t i e s .  The s ize  o f  t h e  mod i f i ed  a r e a  when completed w i l l  be 
a p p r o x i m a t e l y  2,500 s q u a r e  f e e t  . The work i n c l u d e s  d e m o l i t i o n ,  removal  o f  e x i s t i n g  p a r t i t i o n s  and 
m e c h a n i c a l / e l e c t r i c a l  systems, and t h e  i n s t a l l a t i o n  o f  new w a l l s ,  c e i l i n g s ,  f l o o r i n g ,  k i t chen /work ing  equ ipmen t ,  
s e r v i n g  equ ipmen t ,  l i g h t i n g / p w e r  and mechanica l /p lumbing s y s t e m s .  

The ERB c a f e t e r i a  s e r v e s  30 p e r c e n t  o f  LeRC p e r s o n n e l .  The e x i s t i n g  f a c i l i t y  i n  B u i l d i n g  5 is  i n a d e q u a t e ,  
i n e f f i c i e n t ,  and unab le  t o  meet t h i s  volume o f  s e r v i c e .  The modi f i ed  a r e a  w i l l  p r o v i d e  g r e a t e r  s e a t i n g  c a p a c i t y  
and e f f i c i e n t  t r a f f i c  f l o w  i n  t h e  s e r v i n g  a r e a  and t h r o u g h  t h e  c a s h i e r s  s t a t i o n s .  It w i l l  a l s o  p r o v i d e  f o r  a 
g r e a t e r  s t o r a g e  c a p a c i t y ,  food p r e p a r a t i o n  a r e a ,  r e f r i g e r a t i o n ,  and s t o r a g e  s p a c e .  

I. Marsha l l  S p a c e  F l i g h t  Center (MSFC)......................................................... 2 ,730,000 

1. R e h a b i l i t a t e  Shop B u i l d i n g .  ............................................................. 430,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  r e h a b i l i t a t i o n  o f  mechan ica l ,  e l e c t r i c a l ,  and a r c h i t e c t u r a l  s y s t e m s  i n  
B u i l d i n g  4705. B u i l d i n g  4705 is a s o p h i s t i c a t e d  machine shop f a c i l i t y  p r o v i d i n g  a unique  f a b r i c a t i o n  and t e s t  
c a p a b i l i t y  which has  s u p p o r t e d  and w i l l  c o n t i n u e  t o  s u p p o r t  a l l  major  s p a c e  f l i g h t  t e s t  and deve lopnen t  programs,  
s u c h  a s  S h u t t l e ,  S p a c e l a b ,  and S o l i d  Rocket Boos te r .  This b u i l d i n g  h a s  been h e a v i l y  used  s i n c e  i t s  c o n s t r u c t i o n  
i n  t h e  l a t e  1950 ' s  and h a s  now reached  t h e  p o i n t  where g e n e r a l  r e h a b i l i t a t i o n  is r e q u i r e d .  
i n c l u d e  r e l o c a t i o n  o f  an e l e c t r i c a l  p o t t i n g  l a b o r a t o r y ;  c o n s t r u c t i o n  o f  a c l e a n  room work a r e a ;  r e f u r b i s h m e n t  
o f  o f f i c e  s p a c e ;  i n s t a l l a t i o n  o f  a 2nd f l o o r  r e s t room;  removal  o f  main f l o o r  c r i b  a r e a ;  i n s t a l l a t i o n  o f  new 
f i x t u r e s  i n  e x i s t i n g  women's r e s t room;  r e f u r b i s h / r e c o a t  v a r i o u s  shop  a r e a  f l o o r s  ; r e f u r b i s h  a s m a l l  l a b o r a t o r y ;  
remove s u r p l u s  damaged a i r  compresso r s ;  r e l o c a t e  a i r - c o n d i t i o n i n g  c h i l l e r  from Bui ld ing  4703 t o  B u i l d i n g  4705; 
and l a n d s c a p e  e x t e r i o r  o f  s o u t h  and e a s t  a r e a .  

The work w i l l  
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2. M o d i f i c a t i o n s  fo r  U n i n t e r r u p t i b l e  Power System .......................................... 455 , 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  i n s t a l l a t i o n  of an U n i n t e r r u p t i b l e  Power System (UPS) i n  nA1l wing,  
B u i l d i n g  4663  t o  s u p p o r t  e i g h t  ttVAX1t computer  s y s t e m s  t h a t  w i l l  be u s e d  i n  the  H u n t s v i l l e  O p e r a t i o n  Suppor t  
Cen te r  ( H O S C ) .  Tne HOSC will p r o v i d e  rea l  time m i s s i o n  s u p p o r t  t o  t h e  S h u t t l e  S p a c e l a b ,  Space  T e l e s c o p e  and 
S p a c e l a b  Pay loads .  U n r e l i a b l e  HOSC computer  o p e r a t i o n s  would d r a s t i c a l l y  impact  t h e  Center's a b i l i t y  t o  
accompl i sh  i ts  a s s i g n e d  S h u t t l e  m i s s i o n  s u p p o r t .  The UPS will e l i m i n a t e  e l ec t r i ca l  o u t a g e s  and v a r i a t i o n s  i n  
p r i m a r y  power t o  t h e  HOSC compute r s  and be backed up  by a Itstand-by1l motor g e n e r a t o r  t o  p r o v i d e  a c o n t i n u o u s  
ccrn f a i l "  power sys tem.  The UPS u n i t  w i l l  be located i n  Room 104 and  t h e  motor g e n e r a t o r  w i l l  be l o c a t e d  
o u t s i d e  of t h i s  room. The sys tem is comprised  of  s t a t i c  rect i f iers ,  s t a t i c  i n v e r t e r s ,  l ead- ca lc ium b a t t e r i e s ,  
e l e c t r o n i c  o s c i l l a t o r s  and c o n t r o l s ,  c a p a c i t o r s ,  c i r c u i t  b r e a k e r s  and o ther  e l e c t r i c a l  components.  

3.  M o d i f i c a t i o n s  for  Low T h r u s t  Gaseous Hydrogen/Laser P r o p u l s i o n  T e s t i n g . .  ................ 460,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  a t e s t  c a p a b i l i t y  i n  h i l d i n g  4583  t o  i n v e s t i g a t e  l a s e r / h y d r o g e n  p r o p u l s i o n  
under  s i m u l a t e d  s e a - l e v e l / a l t i t u d e  c o n d i t i o n s ,  u s i n g  e x i s t i n g  laser equipment and vacuum t es t  equipment .  MSFC 
is i n v e s t i g a t i n g  laser r o c k e t  e n g i n e  t e c h n o l o g y  and r e q u i r e s  a t e s t  f a c i l i t y  f o r  low- thrus t  gaseous  hydrogen 
t h r u s t e r s  a t  vacuum and s e a- l e v e l  c o n d i t i o n s .  The e x i s t i n g  laser equipment located  a t  t h e  s o u t h e a s t  s i d e  of 
B u i l d i n g  4583 w i l l  a l so  be u t i l i z e d .  The work w i l l  i n c l u d e :  f o u n d a t i o n s  f o r  relocated vacuum equ ipmen t ;  t e s t  
p o s i t i o n  f o u n d a t i o n s  and s t r u c t u r e s  ; t e r m i n a l  b u i l d i n g ;  e x t e n s i o n  of i n s t r u n e n t a t i o n  and c o n t r o l  s y s t e m s  from 
B u i l d i n g  4583  t o  t h e  t e s t  p o s i t i o n ;  i n s t a l l a t i o n  and c o n s t r u c t i o n  of mirrors and c o n t r o l s  n e c e s s a r y  t o  d i rec t  
t h e  l a s e r  beam t o  t h e  t h r u s t e r  tes t  p o s i t i o n ;  u t i l i t y  s e r v i c e s  and h i g h- p r e s s u r e  g a s e s .  Also i n c l u d e d  w i l l  
be t h e  r e f u r b i s h m e n t  o f  e x i s t i ' n g  vacuum equipment .  

' 

............................................ 4. R e h a b i l i t a t i o n  of Space S c i e n c e s  Labora to ry .  455,000 

This p r o j e c t  p r o v i d e s  for  r e h a b i l i t a t i o n  of a p p r o x i m a t e l y  35,000 s q u a r e  feet  o f  l a b o r a t o r y  and of f ice  
s p a c e  i n  t h e  Space S c i e n c e s  L a b o r a t o r y ,  B u i l d i n g  4481. Work i n c l u d e s  r e n o v a t i n g  c e i l i n g s ,  restrooms, f loors ,  
w a l l s / p a r t i t i o n s ,  r e p l a c i n g  l i g h t i n g  f i x t u r e s ,  i n s u l a t i n g  where n e c e s s a r y  and p a i n t i n g .  G e n e r a l  u p g r a d i n g  and 
c o n v e r s i o n  of t h e  HVAC and e lec t r ica l  power s y s t e m s  for e n e r g y  c o n s e r v a t i o n  w i l l  a l s o  be accompl i shed .  B u i l d i n g  
4481 was o r i g i n a l l y  c o n s t r u c t e d  i n  1943 and a l l  of  t h e  b u i l d i n g  has been r e c e n t l y  r e n o v a t e d  e x c e p t  t h i s  35,000 
s q u a r e  f ee t .  R e h a b i l i t a t i o n  of t h i s  area is r e q u i r e d  t o  correct i t s  deter iora ted c o n d i t i o n ,  r e d u c e  maintenance  
cost  and t o  b e t t e r  accommodate t h e  Space S c i e n c e  a c t i v i t i e s  per formed i n  t h i s  b u i l d i n g .  This b u i l d i n g  i s  among 
t h e  t o p  e n e r g y  consumers a t  t h e  C e n t e r ,  and t h i s  proposed r e h a b i l i t a t i o n  w i l l  r e d u c e  e n e r g y  consumpt ion .  
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5. R e h a b i l i t a t i o n  t o  N o n d e s t r u c t i v e  E v a l u a t i o n  Labora tory . .  ................................ 240,000 

This p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  o f  a p p r o x i m a t e l y  9,000 s q u a r e  f e e t  o f  t h e  N o n d e s t r u c t i v e  
E v a l u a t i o n  L a b o r a t o r y ,  h i l d i n g  4605. This f a c i l i t y  houses  X-ray equipment and o t h e r  s o p h i s t i c a t e d  t e s t i n g  
a p p a r a t u s  f o r  advancing  t h e  s t a t e- o f- t h e- a r t  o f  m a t e r i a l s  t e s t i n g .  This t e s t i n g  d i r e c t l y  s u p p o r t s  a l l  c e n t e r  
programs i n c l u d i n g  t h e  M a t e r i a l  C o n t r o l  Office which approves  a l l  m a t e r i a l s  f o r  use i n  s p a c e .  The f a c i l i t y  
was c o n s t r u c t e d  i n  1966, has  seen heavy u s e  and h a s  r eached  a p o i n t  where normal main tenance  canno t  keep  i t  
i n  an a c c e p t a b l e  s t a t e  o f  r e p a i r .  The work i n c l u d e s  rework o f  HVAC a i r  h a n d l e r s  and d u c t i n g ;  r e p l a c e m e n t  o f  
overhead  l i g h t i n g ,  c e i l i n g  t i l e ,  and d e t e r i o r a t e d  water  p i p i n g ;  p r o v i s i o n  o f  an a i r  l o c k ;  s e r v i c i n g  o f  s p e c i a l  
d o o r s  t o  X-ray ce l l s ;  p r o v i s i o n  f o r  a t e m p e r a t u r e- c o n t r o l l e d  v a u l t  f o r  f i l m  s t o r a g e ;  a d d i t i o n a l  r a d i a t i o n  
s h i e l d i n g ;  and i n s t a l l a t i o n  o f  s torm windows. 

6. R e h a b i l i t a t i o n  and M o d i f i c a t i o n  f o r  R a d i a t i o n  E f f e c t s  Labora to ry . .  ...................... 270,000 

This p r o j e c t  p r o v i d e s  f o r  r e h a b i l i t a t i n g  a p p r o x i m a t e l y  7,000 s q u a r e  feet  o f  t h e  R a d i a t i o n  E f f e c t s  
L a b o r a t o r y  l o c a t e d  i n  h i l d i n g  4623. The work i n c l u d e s  r e h a b i l i t a t i n g  t h e  HVAC s y s t e m ,  r ep lacemen t  o f  overhead  
l i g h t i n g ,  d e t e r i o r a t e d  water  p i p i n g ,  v a l v e s  and f i x t u r e s ,  and i n t e r i o r  p a i n t i n g .  M o d i f i c a t i o n s  w i l l  c o n s i s t  
of p r o v i d i n g  men's and women's rest  rooms,  cove red  wa lk  from rest  rooms t o  r e a r  o f  b u i l d i n g ,  and upgrad ing  
e l e c t r i c a l  and mechan ica l  services f o r  new r a d i a t i o n  t e s t i n g  equipment  and a p p r o p r i a t e  s a f e t y  and warning 
d e v i c e s  and r ep lacemen t  o f  e x i s t i n g  d e t e r i o r a t e d  f l a t  r o o f  w i t h  new s l o p i n g  r o o f .  

This b u i l d i n g  serves a s  a r a d i a t i o n s  e f fec ts  f a c i l i t y  f o r  t h e  M a t e r i a l  and P r o c e s s e s  Labora to ry .  It 
houses s o p h i s t i c a t e d  t e s t i n g  equipment  f o r  e v a l u a t i n g  c a n d i d a t e  m a t e r i a l s  f o r  use i n  s p a c e .  The b u i l d i n g ,  
c o n s t r u c t e d  i n  1960, is h e a v i l y  used and i s  i n  need o f  major  r e h a b i l i t a t i o n  t o  c o r r e c t  i t s  d e t e r i o r a t e d  and 
s u b s t a n d a r d  c o n d i t i o n s .  

7. R e h a b i l i t a t i o n  t o  P r e s s u r a n t  Gas Manifold System ........................................ 420,000 

This p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  and upgrad ing  o f  h i g h- p r e s s u r e  g a s  m a n i f o l d s  t o  conform 
w i t h  t h e  current A%F: p i p i n g  code.  F a i l u r e s  and defects  i n  t h e  s y s t e m  a r e  b e i n g  found and i t  is n e c e s s a r y  t o  
make c o r r e c t i o n s  at. an i n c r e a s i n g  r a t e .  This c o n d i t i o n  coup led  w i t h  d e t e r i o r a t i o n  due t o  a g e ,  r e q u i r e s  a major  
system- wide r e h a b i l i t a t i o n .  Des igna ted  p o r t i o n s  o f  t h e  p r e s s u r a n t  systems ( g a s e s ,  c r y o g e n i c ,  and i n d u s t r i a l  
w a t e r )  w i l l  be r e h a b i l i t a t e d  o r  r e p l a c e d  t o  m a i n t a i n  p r o d u c t  p u r i t y  and s a f e ,  e f f i c i e n t  o p e r a t i o n .  
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J. Michoud Assembly F a c i l i t y  (MAF)............................................................. 1,850,000 1 

1. M o d i f i c a t i o n s  t o  I n d u s t r i a l  Waste Water Trea tment  F a c i l i t y . .  ............................ 420,000 

T h i s  p r o j e c t  i n c r e a s e s  t h e  h y d r a u l i c  c a p a c i t y  of t h e  c o n c e n t r a t e  system o f  t h e  w a s t e  t r e a t m e n t  sys tem.  
Accunula ted  e x p e r i e n c e  d u r i n g  External Tank (ET) p r o d u c t i o n  i n d i c a t e s  t h a t  t h e  combined i n p u t s  of  normal f a c t o r y  
o p e r a t i o n s  ( c h e m i c a l  clean,  d e m i n e r a l i z e r s  and b a c k f l u s h )  exceed t h e  c a p a c i t y  of t h e  c o n c e n t r a t e  sys tem and 
may e v e n t u a l l y  r e s u l t  i n  Environmenta l  P r o t e c t i o n  Agency (EPA) p e r m i t  v i o l a t i o n s .  To correct t h i s  s i t u a t i o n ,  
a new pump, a l i f t  s t a t i o n ,  a c l a r i f i e r  f i l t e r ,  r e l a t e d  p i p i n g ,  v a l v e s ,  s e n s o r s  and meters w i l l  be  added t o  
t h e  e x i s t i n g  was te  t r e a t m e n t  sys tem.  

2. M o d i f i c a t i o n s  t o  Barge I ) O c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  490,000 

T h i s  p r o j e c t  is n e c e s s a r y  t o  p r o v i d e  mooring c a p a b i l i t y  f o r  a f o u r t h  cove red  b a r g e  i n  s u p p o r t  o f  ET 
s h i p p i n g  t o  l a u n c h  sites. C a p a c i t y  ex is t s  f o r  mooring of  t h r e e  c o v e r e d  b a r g e s  and one  open b a r g e  t i e d  t o  
e x i s t i n g  p i l i n g s .  Because l a t e r a l  wind f o r c e  a g a i n s t  a c o v e r e d  b a r g e  would up- root  t h e  p i l i n g s ,  it is n e c e s s a r y  
t o  i n s t a l l  d o l p h i n s  w i t h  more s t r e n g t h  t o  accommodate a f o u r t h  cove red  b a r g e .  The work i n c l u d e s  t h e  i n s t a l l a t i o n  
of two mooring and b e r t h i n g  d o l p h i n s ,  t imber  f e n d e r  p i l e s ,  a c c e s s  walkways,  and a s h e l l  roadway. 

3. R e h a b i l i t a t i o n  of H e a t i n g ,  V e n t i l a t i n g ,  and A i r- c o n d i t i o n i n g  System.. ................... 465,000 

T h i s  p r o j e c t  is n e c e s s a r y  t o  restore o p e r a t i o n a l  r e l i a b i l i t y  of t h e  a i r  h a n d l i n g  u n i t s  s e r v i n g  t h e  
C b a l i t y  Assurance Labora to ry ,  t h e  Metro logy L a b o r a t o r y  and t h e  Nor th  Mezzanine l o c a t e d  i n  e n c l o s e d  a r e a s  w i t h i n  
t h e  Main Manufactur ing  E h i l d i n g  103. N i n e  u n i t s  w i l l  be r e p l a c e d  and 10 u n i t s  w i l l  be r e h a b i l i t a t e d .  The 
u n i t s ,  which a r e  over  20 y e a r s  o l d ,  a r e  c o n t i n u i n g  ma in tenance  problems.  Some u n i t s  a r e  too d e t e r i o r a t e d  f o r  
e f f e c t i v e  r e h a b i l i t a t i o n  and /o r  m e c h a n i c a l l y  i n a d e q u a t e  for  t h e  a r e a  s e r v e d .  T h i s  p r o j e c t  w i l l  a l so  r e p l a c e  
t h e  d e t e r i o r a t e d  f i b e r g l a s s- l i n e d  ductwork over  t h e  c l e a n  room s e r v i n g  t h e  p r o p e l l a n t  f e e d l i n e  u m b i l i c a l  
a s sembly  area. The f i b e r g l a s s  is l o s i n g  i t s  i n s u l a t i n g  q u a l i t i e s ,  and f r a g m e n t s  a r e  c l o g g i n g  t h e  a i r  sys tem 
f il ter s . 

4. M o d i f i c a t i o n s  for  'hermal P r o t e c t i o n  System (TFS 1 M a t e r i a l  S t o r a g e . .  .................... 475,000 

T h i s  p r o j e c t  p r o v i d e s  a 12,000 s q u a r e  foot  s t o r a g e  a r e a  for  a b l a t o r  m a t e r i a l s  a d j a c e n t  t o  t h e  e x i s t i n g  
TPS Treatment and Weighing F a c i l i t y  i n  B u i l d i n g  130. The p r e s e n t  mode of  s t o r i n g  a b l a t o r  raw m a t e r i a l s  i n  t h e  
main manufac tu r ing  b u i l d i n g  is u n d e s i r a b l e  b e c a u s e  of  p o s s i b l e  s i l i c o n e  c o n t a m i n a t i o n  and s p i l l a g e .  A l s o ,  t h e  

CF 10-19 



d i s t a n c e  between t h e  t r e a t m e n t  and weighing f a c i l i t y  and t h e  p r e s e n t  s t o r a g e  area r e q u i r e s  e x c e s s i v e  h a n d l i n g .  
T h i s  p r o j e c t  w i l l  p r o v i d e  a warehouse  t y p e  env i ronmen t ,  l i g h t i n g  and u t i l i t i e s  and an u n l o a d i n g  a r e a  for  vendor 
sh ipmen t s .  

K. National S p a c e  Techno logy  L a b o r a t o r i e s  (NSTL ). .............................................. 960,000 

1. M o d i f i c a t i o n  t o  Cross- Country Valve Pits................................................ 260,000 

This p r o j e c t  w i l l  r a i s e  a l l  t h e  v a l v e s  of t h e  h i g h- p r e s s u r e  g a s  d i s t r i b u t i o n  sys tem i n  f o u r  ( 4 )  p i t s  
from i n s i d e  t h e  p i t s  t o  above g r a d e .  The s o l i d  v a l v e  p i t  c o v e r s  w i l l  a l s o  be r e p l a c e d  w i t h  open g r a t i n g  f o r  
bet ter  v e n t i l a t i o n .  These  m o d i f i c a t i o n s  are  n e c e s s a r y  p r i m a r i l y  f o r  p e r s o n n e l  s a f e t y .  P o s s i b l e  l e a k s  of  i n e r t  
g a s e s  which  flow t h r o u g h  t h e  p i p e  and v a l v e s  i n s i d e  t h e  e n c l o s e d  p i t s  could  r e p l a c e  t h e  b r e a t h i n g  a i r  and might  
c a u s e  a s p h y x i a t i o n  of o p e r a t i o n s  and maintenance  p e r s o n n e l .  

2. R e h a b i l i t a t i o n  of Liquid  Oxygen Pumps a t  Space S h u t t l e  Main Engine (SSME) T e s t  S tand  A-1 485,000 

This p r o j e c t  r e p l a c e s  t h e  l i q u i d  oxygen pumps l o c a t e d  on t h e  s i x  NASA LOX b a r g e s  w i t h  two 3,000 gpm 
l i q u i d  oxygen pumps a t  t h e  Space S h u t t l e  Main Engine A-1 T e s t  S t and .  The land- based LOX d e l i v e r y  sys t em w i l l  
r e p l a c e  t h e  17-year-old worn-out pumps on t h e  LOX b a r g e s  and p r o v i d e  t h e  c a p a b i l i t y  t o  s u p p o r t  ex tended  d u r a t i o n  
tes t  f i r i n g s .  Each of  t h e  s i x  L O X  b a r g e s  have  two 1 ,000 gpn pumps and one 200 gpm pump which ,  d u e  t o  e x t e n s i v e  
u s e ,  r e q u i r e  i n c r e a s i n g  maintenance  and are  u n r e l i a b l e .  I n  a d d i t i o n ,  t h e  e x i s t i n g  b a r g e  c o n t r o l  sys t em i s  n o t  
c o m p a t i b l e  w i t h  t h e  p lanned automated  compute r- con t ro l l ed  t e s t  o p e r a t i o n s .  Work i n c l u d e s  i n s t a l l a t i o n  of 
pumps, d r i v e  motors, power and control  s y s t e m s ,  and f o u n d a t i o n s .  

3. R e h a b i l i t a t i o n  for Program Suppor t  Communication Network.. .............................. 21 5,000 

The Program Suppor t  Communication Network (PSCN) i n c l u d e s  computer  d a t a  t r a n s f e r ,  v o i c e  and v i d e o  
t e l e c o n f e r e n c i n g ,  FTC communicat ions  and facsimile services between NSTL and o t h e r  NASA centers. Approximate ly  
800 s q u a r e  feet have  been i d e n t i f i e d  i n  t h e  e x i s t i n g  Communications b i l d i n g  No. 1201 t o  h o u s e  F'SCN f a c i l i t i e s .  
M o d i f i c a t i o n s  w i l l  r e q u i r e  t h e  same environment  as Automat ic  Data Process equipment .  The sys tem w i l l  i n c l u d e  
a c a b l i n g  t r a n s m i s s i o n  medium t o  t h e  t e l e p h o n e  sys t em,  a l o c a l  area network  and a d a t a  b u f f e r  i n t e r f a c e  u n i t .  
I n  a d d i t i o n  t o  sys t em s u p p o r t  u t i l i t i e s ,  t h e  b u i l d i n g  m o d i f i c a t i o n  w i l l  i n c l u d e  a c o n t r o l l e d  a c c e s s  and s t a n d b y  
power supp ly .  
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L. Wal lops  F l i g h t  F a c i l i t y  (~F)............................................................... 2,615,000 1 
1. R e h a b i l i t a t i o n  of SPANDAR Radar O p e r a t i o n s  B u i l d i n g  (U-30). ............................. 400 , 000 

This p r o j e c t  p r o v i d e s  for t h e  r e h a b i l i t a t i o n  of t h e  e x i s t i n g  4,400 s q u a r e  f o o t  SPANDAR Radar O p e r a t i o n s  
Wl i ld ing  (U-30). The work i n c l u d e s  t h e  i n s t a l l a t i o n  of a l i g h t  we igh t  water p r o o f  i n s u l a t i n g  p a n e l  sys tem on 
t h e  e x t e r i o r  of t h e  f a c i l i t y ;  r e f u r b i s h i n g  t h e  HVAC sys t em,  f loors ,  c e i l i n g s ,  l i g h t s ,  e x t e r i o r  doors and 
windows; and upg rad ing  t h e  u t i l i t y  s y s t e m s .  
c a p a b i l i t i e s .  These c a p a b i l i t i e s  will be u t i l i z e d  t o  research weather re la ted  a t m o s p h e r i c  c o n d i t i o n s  t h r o u g h  
t h e  use o f  radar  t e c h n i q u e s .  The r e h a b i l i t a t i o n  of t h e  e x i s t i n g  25- year- old f a c i l i t y  is n e c e s s a r y  t o  upg rade  
l i g h t i n g  l e v e l s ,  r e d u c e  e n e r g y  consumption and t o  g e n e r a l l y  restore t h e  b u i l d i n g  s y s t e m s  t o  an acceptable l e v e l  
of o p e r a t i o n .  The work must  be accompl i shed  i n  t h e  1985 time frame t o  p r e v e n t  a d d i t i o n a l  c o r r o s i o n- r e l a t e d  
b u i l d i n g  s y s t e m s  f a i l u r e s .  'his f a c i l i t y  m o d i f i c a t i o n  is r e q u i r e d  t o  house  weather e x p e r i m e n t a l  e l e c t r o n i c  
equipment ; t o  p r o v i d e  space  for e x p e r i m e n t o r ' s  equipment  and t e c h n i c a l  m e e t i n g s ;  t o  p r o v i d e  s p a c e  for t e c h n i c a l  
s u p p o r t  a c t i v i t i e s ;  and t o  p e r m i t  t h e  d i sposa l  o f  two  t r a i l e r s  used  f o r  t empora ry  t e c h n i c a l  s p a c e .  

A l s o  i n c l u d e d  is t h e  p r o v i s i o n  for i n c r e a s e d  r a d a r  o p e r a t i o n s  

2. R e h a b i l i t a t i o n  of t h e  T h i r d  Floor and Exterior o f  B u i l d i n g  E-105........................ 495,000 

This p r o j e c t  p r o v i d e s  for  t h e  d e m o l i t i o n  of e x i s t i n g  p a r t i t i o n s ,  and i n s t a l l a t i o n  of new p a r t i t i o n s ,  
HVAC s y s t e m ,  a f i r e  p r o t e c t i o n  sys t em,  and r e n o v a t i o n  o f  t h e  t o i l e t  f a c i l i t i e s  on t h e  t h i r d  f loor  o f  B u i l d i n g  
E-105. I n c l u d e d  is t h e  i n s t a l l a t i o n  of an e x t e r i o r  water r e s i s t a n t  i n s u l a t i o n  system on t h e  e n t i r e  b u i l d i n g ,  
t o  i n c l u d e  r ep l acemen t  o f  windows w i t h  smaller t h e r m a l  u n i t s .  Also i n c l u d e d  i s  t h e  i n s t a l l a t i o n  of an e l e v a t o r .  
The work is n e c e s s a r y  t o  r e c o n f i g u r e  t h e  t h i r d  f l o o r  i n t o  e f f i c i e n t  s p a c e  f o r  t h e  expans ion  o f  t h e  Sounding 
Rocket Program, p r o v i d e  a d e q u a t e  h e a t i n g  and a i r- c o n d i t i o n i n g  from t h e  central  s y s t e m ,  and t o  e x t e n d  t h e  f i r e  
p r o t e c t i o n  system t o  t h e  t h i r d  f l o o r .  The exterior i n s u l a t i o n  sys tem and r ep l acemen t  windows a re  n e c e s s a r y  
t o  s t o p  water i n f i l t r a t i o n  and p r e c l u d e  e n e r g y  l o s s e s .  

420,000 3. R e h a b i l i t a t i o n  o f  B u i l d i n g  E-108........................................................ 

Wl i ld ing  E-108 houses  t h e  I n s t r m e n t  Eng inee r ing  Branch which s u p p o r t s  NASA's r o c k e t  programs.  'he 
b u i l d i n g  is over  30 y e a r s  o l d  and i n  v e r y  poor c o n d i t i o n .  R e h a b i l i t a t i o n  i s  r e q u i r e d  t o  s t o p  water i n f i l t r a t i o n ,  
r e d u c e  e n e r g y  l o s s e s ,  p r o v i d e  more e f f i c i e n t  o p e r a t i o n  of t h e  HVAC s y s t e m s ,  p r o v i d e  o u t s i d e  a i r  t o  meet h e a l t h  
s t a n d a r d s ,  p r o v i d e  f i r e  p r o t e c t i o n  and handicapped  a c c e s s .  This project  w i l l  i n s t a l l  an e x t e r i o r  water res i s tan t  
i n s u l a t i o n  s i d i n g  s y s t e m ,  r e p l a c e  e x t e r i o r  windows w i t h  smaller thermal window u n i t s ,  r e p l a c e  e x t e r i o r  d o o r s ,  
i n s t a l l  a f i r e  d e t e c t i o n  and s u p p r e s s i o n  sys t em,  modify t h e  HVAC s y s t e m ,  and r e c o n f i g u r e  i n t e r i o r  p a r t i t i o n s .  
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4. R e h a b i l i t a t i o n  o f  E x t e r i o r  o f  B u i l d i n g  E-104..........................................., 230,000 

This p r o j e c t  p r o v i d e s  f o r  t h e  i n s t a l l a t i o n  o f  an e x t e r i o r  wa te r  r e s i s t a n t  i n s u l a t i o n  s i d i n g  s y s t e m ,  
and t h e  r ep lacemen t  o f  second and t h i r d  f l o o r  windows w i t h  s m a l l  t h e r m a l  u n i t s  on Wl i ld ing  E-104. 
d e t e r i o r a t e d  wood d o o r s  and windows w i l l  be r e p l a c e d  w i t h  m e t a l  systems t o  reduce maintenance .  
when it r a i n s  and a r e  no t  i n s u l a t e d ;  t h i s  r e su l t s  i n  h i g h  e n e r g y  consumption f o r  h e a t i n g  and c o o l i n g  t h e  
f a c i l i t y .  B u i l d i n g  E-104 c u r r e n t l y  houses  t h e  NASA Management Educa t ion  Center on t h e  f i r s t  f l o o r .  This 
a c t i v i t y  w i l l  expand t o  t h e  second and t h i r d  f l o o r s  i n  t h e  nea r  f u t u r e  and t h e  space  must be upgraded.  

The e x i s t i n g  
The w a l l s  l e a k  

5. R e h a b i l i t a t i o n  o f  O p t i c a l  L a b o r a t o r y  (E-2).............................................. 425,000 

This p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  o f  t h e  8 ,000  s q u a r e  f o o t  O p t i c a l  Labora to ry  wing o f  
B u i l d i n g  E2. ?he work will i n c l u d e  t h e  r e c o n f i g u r a t i o n  of t h e  l a b o r a t o r y  a s  w e l l  a s  r ep lacemen t  o f  windows, 
e x t e r i o r  d o o r s ,  d e t e r i o r a t e d  c e i l i n g  and f l o o r  c o v e r i n g s .  Also t h e  l i g h t i n g ,  s p r i n k l e r ,  and HVAC s y s t e m s  w i l l  
be r e h a b i l i t a t e d  and mod i f i ed  t o  conform t o  t h e  revised l a b o r a t o r y  l a y o u t  a s  r e q u i r e d .  The O p t i c a l  L a b o r a t o r y  
was b u i l t  i n  1944 a s  a p a r t  o f  t h e  Chincoteague  Naval Air S t a t i o n  and h a s  been i n  c o n t i n u o u s  o p e r a t i o n  s i n c e  
t h a t  time. ?he c h e m i c a l s  and fumes a s s o c i a t e d  w i t h  t h e  l a b o r a t o r y  work have  caused  d e t e r i o r a t i o n  o f  w a l l s ,  
f l o o r s  and c e i l i n g s  which must  be r e p a i r e d  o r  r e p l a c e d  t o  a l l o w  f u t u r e  o p e r a t i o n .  The r e c o n f i g u r a t i o n  o f  
p r o c e s s  and l a b o r a t o r y  a r e a s  will produce  a bet ter  f l o w  f o r  p r o c e s s i n g  p h o t o g r a p h i c  m a t e r i a l s .  

6. R e h a b i l i t a t i o n  and M o d i f i c a t i o n  o f  Assembly Shop t l  (Y-15) .............................. 265,000 

This p r o j e c t  p r o v i d e s  f o r  t h e  expans ion  o f  t h e  shop  a r e a  by  50 percent t h r o u g h  t h e  e l i m i n a t i o n  o f  1,100 
s q u a r e  f e e t  o f  o f f i c e  s p a c e .  This i n c l u d e s  t h e  r ep lacemen t  o f  a l l  e l e c t r i c a l  l i g h t i n g  f i x t u r e s ,  r e h a b i l i t a t i o n  
o f  t h e  HVAC system, rep lacemen t  o f  d o o r s  and windows, r ep lacemen t  o f  f l o o r  c o v e r i n g s  w i t h  a c h e m i c a l l y  r e s i s t a n t  
t y p e ,  r e p a i r  o f  i n t e r i o r  w a l l s  and c e i l i n g s ,  r ep lacemen t  o f  windows, p a i n t i n g  o f  e x t e r i o r  surfaces,  and 
r ep lacemen t  of  d i s c o l o r e d  c e i l i n g  t i l e s .  ?his 35 y e a r  o l d  f a c i l i t y  mus t  be r e h a b i l i t a t e d  a t  t h i s  time t o  
p r e s e r v e  and improve b u i l d i n g  systems, and t o  p r o v i d e  a d d i t i o n a l  s h o p  a r e a  f o r  assembly  o f  r o c k e t  and r o c k e t  

shop  a r e a  must be mod i f i ed  t o  h a n d l e  t h e  l a r g e r  s i z e d  r o c k e t s  o f  up t o  45 i n c h e s  i n  d i a m e t e r .  
a components .  ? h i s  f a c i l i t y  must s u p p o r t  a p p r o x i m a t e l y  150 sound ing  rocket l a u n c h e s  pe r  y e a r .  The e x i s t i n g  

7. R e h a b i l i t a t i o n  and M o d i f i c a t i o n  o f  Runway Approaches.. . . . . . . . .  .......................... 380,000 

T h i s  p r o j e c t  i n c l u d e s  i n s t a l l i n g  a Vi sua l  Approach and S l o p e  I n d i c a t i o n  System f o r  Runway 04-22 and 
10-28; i n s t a l l i n g  runway end i d e n t i f i c a t i o n  l i g h t s  f o r  Runway 10-28, and a 100- square- foot a d d i t i o n  t o  t h e  
A i r p o r t  L i g h t i n g  V a u l t ,  b u i l d i n g  C 4 4 .  ?he work a l s o  i n c l u d e s  c l e a r i n g  o f  t rees,  and e x c a v a t i o n ,  g r a d i n g  and 
s t a b i l i z i n g  o f  t h e  mounded a r e a  on t h e  ove r run  o f  Runway 22, a d d i t i o n a l  c l e a r i n g  o f  t h e  s a f e t y  zone  on Runway 
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35, and t h e  a d d i t i o n a l  c l e a r i n g  of t h e  s a f e t y  zone i n  Runway 17. The i n s t r u m e n t  and l i g h t i n g  s y s t e m s  are 
r e q u i r e d  t o  p r o v i d e  v i s u a l  g l i d e  s l o p e  i n d i c a t i o n  f o r  a i r p o r t  approaches  and l a n d i n g s  t o  i n c r e a s e  o p e r a t i o n a l  
sa fe ty .  A d d i t i o n a l  v a u l t  space  is needed f o r  t h e  new equipment .  The tree c l e a r i n g  and e a r t h  moving i s  n e c e s s a r y  
t o  b r i n g  t h e  Wallops F l i g h t  F a c i l i t y  A i r p o r t  i n t o  conformance w i t h  t h e  F e d e r a l  Av ia t i on  R e g u l a t i o n s ,  Part  7 7 ,  
I IObjec ts  A f f e c t i n g  Navigable  Airspacel l .  

M. V a r i o u s  Locations........................................................................... 750,000 

1. M o d i f i c a t i o n s  f o r  Waste Heat U t i l i z a t i o n ,  Robledo,  S p a i n  ................................ 450,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  i n s t a l l a t i o n  of an a b s o r p t i o n  c o o l i n g  sys tem u t i l i z i n g  waste h e a t  from t h e  
e x i s t i n g  d i e s e l  e n g i n e  g e n e r a t o r  se ts  r e p l a c i n g  t h e  i n d i v i d u a l  d i r e c t- e x p a n s i o n  u n i t s .  M o d i f i c a t i o n s  i n c l u d e  
h e a t  r e c o v e r y  u n i t s ,  a b s o r p t i o n  c h i l l e r s ,  c o o l i n g  t o w e r s ,  c h i l l e d  water s t o r a g e ,  and a s s o c i a t e d  p i p i n g  and 
h e a t  exchange r s  f o r  a c e n t r a l  c h i l l e d  water a i r- c o n d i t i o n i n g  sys t em.  ?he e x i s t i n g  systems a r e  ove r  15  y e a r s  
o l d ,  i n e f f i c i e n t ,  and a r e  becoming less r e l i a b l e .  I n  a d d i t i o n  t o  r e s t o r i n g  r e l i a b i l i t y ,  t h e  new sys tem will 
reduce main tenance  r e q u i r e m e n t s  and o p e r a t i n g  c o s t s .  

2. R e h a b i l i t a t i o n  and M o d i f i c a t i o n  I n f r a r e d  Te l e scope  F a c i l i t y ,  Mauna Kea, Hawaii . .  ........ 300,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  o f  t h e  I n f r a r e d  Te l e scope  F a c i l i t y ,  Mauna 
Kea, Hawaii. Work i n c l u d e s  t h e  r ep l acemen t  o f  7,400 s q u a r e  feet  o f  i n a d e q u a t e  r o o f i n g  w i t h  an i n s u l a t e d  r o o f i n g  
sys tem.  Damaged i n t e r io r  w a l l s  and c e i l i n g s  w i l l  be r e p l a c e d .  The o r i g i n a l  r o o f  system h a s  d e t e r i o r a t e d  
r a p i d l y  due  t o  t h e  s e v e r e  h i g h  a l t i t u d i n a l  environment  and h a s  caused  s i g n i f i c a n t  i n t e r i o r  damage. Maintenance 
r e p a i r s  t o  t h e  r o o f  have  been i n e f f e c t i v e .  T h i s  work i s  u r g e n t l y  needed t o  p r e v e n t  more c o s t l y  damage t o  t h e  
compu te r s  and o t h e r  s c i e n t i f i c  i n s t r u n e n t s  i n  t h e  f a c i l i t y .  

MISCELLANEOUS PROJECTS LESS THAN $150,000 EACH. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445,000 

TOTAL.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25rOO0,000 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

An e s t i m a t e d  $25,000,000 t o  $30,000,000 p e r  year  will be r e q u i r e d  f o r  c o n t i n u i n g  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  
needs .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FAC I L I T I  ES 

FISCAL Y E A R  1985 ESTIYATES 

SUdMA R Y  

MINOR CONSTRUCTION 

Summary of P r o j e c t  Amounts by L o c a t i o n :  

Ames Research ~nter...................................................... 
Dryden F l i g h t  Research F a c i l i t y . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
J e t  P r o p u l s i o n  l a b o r a t o r y . . . . . . . . . . . .  ..................................... 
Kennedy Space Center...................................................... 
Langley  Resea rch  ~nter................................................... 

Lewis Research ~nter..................................................... 
Marsha l l  Space F l i g h t  Cen t e r . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
N a t i o n a l  Space Technology L a b o r a t o r i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Wallops F l i g h t  F a c i l i t y . .  ................................................. 
Var ious  ~cations......................................................... 

Total................................................................... 

490,000 

200 * 000 

6 10,000 

1 ,  145,000 

655,000 

460,000 

240,000 

245,000 

670,000 

285,000 

5,000,000 
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CONSTR KTION OF FAC I L I T I  ES 

FISCAL Y E A R  1985 ESTIMATES 

PROJECT TITLE: Minor Const ruct ion of  New F a c i l i t i e s  and Addit ions t o  E x i s t i n g  F a c i l i t i e s  a t  Various Locat ions ,  
Not I n  Excess Of $500,000 Per P r o j e c t  

INSTALLATION: Various Locat ions  

FY 1985 CoF ESTIMATE: $5,009,000 

FY 1984: $3,800,000 
I 

FY 1983: $3,7S0,000 
I 

COGNIZANT INSTALLATIONSILOCATION 3F PROJECT: Various Locations 

COGNIZANT HEADQUARTERS OFFICE: Off i c e  of Management 

SUMMARY PURPOSE A N D  SCOPE: 

These resources w i l l  provide fo r  minor f a c i l i t y  const ruct ion a t  NASA f i e l d  i n s t a l l a t i o n s  and Government- 
owned i n d u s t r i a l  p l a n t s  support ing NASA a c t i v i t i e s .  Each p ro jec t  included i n  t h i s  program i s  est imated t o  
co s t  not  more than $500,000 and involves e i t h e r  the  cons t ruc t ion  of new f a c i l i t i e s  or add i t ions  t o  f a c i l i t i e s .  
The FY 1985 request  o f  $5,OOO,OOO w i l l  improve t h e  usefulness  of NASA's physical  p lant  by changing t h e  u t i l i z a t i o n  
o f  o r  augmenting t h e  c a p a b i l i t i e s  of various f a c i l i t i e s .  Included i n  t h i s  request  a r e  those  programmatic and 
i n s t i t u t i o n a l  p r o j e c t s  t h a t  a r e  e s s e n t i a l  t o  the  accomplishment o f  mission ob jec t ives .  

PROJECT JUSTIFICATION: 

The conf igura t ion  of NASA's physical  p lant  necessa r i ly  mus t  respond t o  changes i n  u t i l i z a t i o n  and adapta t ions  
Demands a r e  generated by research ,  developnent,  t e s t ,  

S p e c i f i c  j u s t i f i c a t i o n  fo r  each minor cons t ruc t ion  p ro jec t  is provided under "PROJECT 
required by changes i n  technology or i n  mission needs. 
and s im i l a r  a c t i v i t i e s .  
COST EST1 MATE .I' 
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PROJECT DESCRIPTION: 

I n c l u d e d  i n  t h e  FY 1985 minor c o n s t r u c t i o n  program a r e  t hose  f a c i l i t y  p r o j e c t s  f o r  i n s t i t u t i o n a l  or t e c h n i c a l  1 
f a c i l i t y  n e e d s  which c o u l d  be f u l l y  i d e n t i f i e d  a t  t h e  time of  s u b m i s s i o n  of t h i s  budge t  e s t i m a t e .  Items of  
work t o t a l l i n g  $5,000,000 a r e  i n c l u d e d  i n  t h i s  resource r e q u e s t  and h a v e  been d i s t i l l e d  from a l i s t  t o t a l l i n g  
o v e r  $7,500,000. P r o j e c t s  were s e l e c t e d  on t h e  b a s i s  of t h e  r e l a t i v e  u r g e n c y  of e a c h  item and  t h e  e x p e c t e d  
r e t u r n  on t h e  i n v e s t m e n t .  Dur ing  t h e  course of t h e  y e a r ,  r e a r r a n g e m e n t  of p r i o r i t i e s  may r e q u i r e  changes  i n  
some of t h e  items t o  be accompl i shed .  Such changes  w i l l  be accommodated w i t h i n  t h e  r e s o u r c e s  a l l o c a t e d .  

T h e s e  p ro j ec t s  r e p r e s e n t  r e q u i r e m e n t s  t h a t  must be met i n  t h i s  time frame t o  s u p p o r t  i n s t i t u t i o n a l  n e e d s  and 
programmat ic  o b j e c t i v e s .  The f o l l o w i n g  l i s t i n g  summarizes t h e  cost d i s t r i b u t i o n  by  c a t e g o r y  of work: 

a. U t i l i t y  Sys tems  ............................................................................ 215.000 

b. G e n e r a l  h r p s e  B l i l d i n g s  .................................................................. f, 730,000 

c. T e c h n i c a l  B u i l d i n g s / S t r u c t u r e s  .............................................................. 3,055,009 

PROJECT COST ESTIMATE: 

A .  Ames R e s e a r c h  C e n t e r  ( A R C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  490,000 

245,000 1. C o n s t r u c t i o n  of A d d i t i o n  t o  Rotorcraft Dynamic C a l i b r a t i o n  F a c i l i t y  ( N 4 4 8 C ) .  ........... 
Ames c o n d u c t s  ro tor  s y s t e m s  r e s e a r c h  a i r c r a f t  tests t o  d e v e l o p  and  v a l i d a t e  i n t e g r a t e d  rotor  s y s t e m s  

t e c h n o l o g y .  h e  r e s e a r c h  is r e q u i r e d  t o  r e d u c e  rotocraf t  v i b r a t i o n ,  n o i s e ,  and s t r u c t u r a l  f a t i g u e  and t o  
advance  h e l i c o p t e r  ae rodynamics  and s t r u c t u r a l  dynamics  t e c h n o l o g y .  To o b t a i n  t h e  i n - f l i g h t  l o a d  d a t a ,  t h e  
r e s e a r c h  a i r c r a f t  must undergo e x t e n s i v e  c a l i b r a t i o n .  h e  e x i s t i n g  c a l i b r a t i o n  f a c i l i t y  c a n n o t  accommodate 
f u l l - s i z e d  r e s e a r c h  h e l i c o p t e r s .  A 35- by 80-foot e x t e n s i o n  t o  t h e  e x i s t i n g  c a l i b r a t i o n  f a c i l i t y  is n e c e s s a r y  
t o  accommodate these and f u t u r e  r e s e a r c h  v e h i c l e s .  A s s o c i a t e d  power and c o n t r o l  s y s t e m s  a r e  a l s o  r e q u i r e d .  
The a d d i t i o n  w i l l  be a p r e- f i n i s h e d  u n i n s u l a t e d  metal b u i l d i n g  w i t h  metal roof and a %)-foot wide  hangar  d o o r .  

2. C o n s t r u c t i o n  of Compressor Blade  Storage F a c i l i t y . .  ..................................... 245,000 

S p a r e  compressor b l a d e s  a r e  m a i n t a i n e d  f o r  e a c h  wind t u n n e l  t o  p e r m i t  p e r i o d i c  r e p l a c e m e n t  t o  minimize  
downtime when i n s p e c t i n g  and r e f i n i s h i n g  t h e  b l a d e s .  I n s p e c t i o n  is n e c e s s a r y  a f t e r  e a c h  600 h o u r s  of o p e r a t i o n .  
h e  b l a d e s  a re  e a s i l y  damaged d u r i n g  t r a n s p o r t a t i o n ,  and t h e f t s  h a v e  o c c u r e d .  An area  n e a r  t h e  i n s p e c t i o n  and 
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r e f i ' n i sh ing  s h o p  i s  r e q u i r e d  fo r  secure s t o r a g e  of  t h e  b l a d e s  b e f o r e  and a f t e r  p r o c e s s i n g .  The e x i s t i n g  s t o r a g e  
area is d i s t a n t  from t h e  s h o p ,  c a n n o t  be  a d e q u a t e l y  s e c u r e d ,  and does  no t  have  e n v i r o n m e n t a l  c o n t r o l s ,  a 
s i t u a t i o n  which  can r e s u l t  i n  c o r r o s i o n  of t h e  s t o r e d  b l a d e s .  T h i s  p r o j e c t  w i l l  p r o v i d e  a 3,500- square- foot  
p r e f a b r i c a t e d  i n s u l a t e d  metal b u i l d i n g  a d j a c e n t  t o  t h e  r e f i n i s h i n g  s h o p .  
w i l l  be i n s t a l l e d  t o  i n h i b i t  b l a d e  c o r r o s i o n .  

S u f f i c i e n t  e n v i r o n m e n t a l  c o n t r o l s  

B. Dryden F l i g h t  R e s e a r c h  F a c i l i t y  (DFRF)...................................................... 200,OOC) 

1. C o n s t r u c t i o n  of Add i t ion  t o  Communications B u i l d i n g  4824. .  .............................. 20.0 , 000 

The a e r o n a u t i c a l  t r a c k i n g  c a p a b i l i t y  a t  DFRF h a s  been expanded t o  s u p p o r t  s i m u l t a n e o u s  f l i g h t s  f o r  
N A S A  and DOD t e s t i n g .  
a p p r o a c h  and l a n d i n g  p h a s e s  of t h e  S h u t t l e  l a n d i n g s  a t  CFRF. 
f o r  t h e  a d d i t i o n a l  v o i c e  communicat ions  equipment a s s o c i a t e d  w i t h  t h i s  e x p a n s i o n .  The e x i s t i n g  v o i c e  
communicat ions  b u i l d i n g  w i l l  be expanded by 1,000 s q u a r e  f e e t ;  and  a r o o f t o p  a n t e n n a  mount for  a h i g h  f r e q u e n c y  
d i r e c t i o n a l  a n t e n n a  w i l l  be p r o v i d e d .  The new a n t e n n a  and communicat ions  equ ipmen t ,  p r o v i d e d  by  Space  F l i g h t  
Control  and Data Communications f u n d s ,  p r o v i d e s  t h e  a d d i t i o n a l  v o i c e  c a p a b i l i t y  r e q u i r e d  f o r  s u p p o r t i n g  two 
s i m u l t a n e o u s  r e s e a r c h  f l i g h t  m i s s i o n s .  

I n c r e a s e d  c a p a b i l i t y  w i l l  a l s o  p r o v i d e  more r e l i a b l e  communications d u r i n g  t h e  c r i t i c a l  
T h i s  p r o j e c t  w i l l  p r o v i d e  t h e  r e q u i s i t e  s p a c e  

C. J e t  P r o p u l s i o n  L a b o r a t o r y  (JPL) . . . .  ......................................................... 610,000 

1. C o n s t r u c t i o n  of A d d i t i o n  t o  A n a l y t i c a l  I n s t r u m e n t s  Labora to ry . .  ......................... 245,000 

T h i s  p r o j e c t  p r o v i d e s  for t h e  c o n s t r u c t i o n  of  a o n e  s t o r y  a d d i t i o n  of  a p p r o x i m a t e l y  1,200 s q u a r e  feet  
t o  t h e  east  s i d e  of t h e  A n a l y t i c a l  I n s t r u m e n t s  L a b o r a t o r y ,  B u i l d i n g  121. The a d d i t i o n  w i l l  be  of  c o n c r e t e  
b l o c k  c o n s t r u c t i o n ,  w i t h  a concrete f loor  and a metal roof deck.  Work a l s o  i n c l u d e s  a h e a t i n g ,  v e n t i l a t i n g  
and a i r - c o n d i t i o n i n g  s y s t e m ,  p a r t i t i o n s ,  a c o u s t i c  t i l e  c e i l i n g ,  e l ec t r i ca l  power,  and l i g h t i n g .  The l a b o r a t o r y  
a d d i t i o n  t o  W l i l d i n g  121 p r o v i d e s  an i n f r a r e d  i n s t r u m e n t  measurement and c a l i b r a t i o n  f a c i l i t y  r e q u i r e d  t o  
s u p p o r t  A i rborn  V i s u a l  and I n f r a r e d  Imaging S p e c t r o m e t e r  and t h e  S h u t t l e  Imaging S p e c t r o m e t e r  m i s s i o n s .  

2. C o n s t r u c t i o n  of Assembly, Hand l ing  and Sh ipp ing  EquZpment F a c i l i t y . .  .................... 240,000 

T h i s  p r o j e c t  p r o v i d e s  for  t h e  c o n s t r u c t i o n  of a o n e  s t o r y  p re- eng inee red  metal b u i l d i n g  of  a p p r o x i m a t e l y  
4,500 square feet a t  t h e  n o r t h e r n  por t ion  of t h e  Arroyo p a r k i n g  l o t .  
c o n s t r u c t i o n  on a concrete s l a b  w i t h  p r e f i n i s h e d  r o o f i n g  and s i d i n g .  Work i n c l u d e s  a v e h i c l e  e n t r a n c e  d o o r ,  
v e n t i l a t i o n ,  e l e c t r i c a l  power and l i g h t i n g .  The f a c i l i t y  i s  r e q u i r e d  t o  p r o v i d e  a w e a t h e r  p r o t e c t e d  a r e a  for  
s e r v i c i n g  and s t o r a g e  of  s p a c e c r a f t  ground s u p p o r t  equ ipmen t .  

The b u i l d i n g  will be of  s t ee l  frame 
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3. C o n s t r u c t i o n  o f  A d d i t i o n  t o  B u i l d i n g  249 ................................................ 125,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a 540- square- foot  a d d i t i o n  t o  t h e  e a s t  s i d e  o f  B u i l d i n g  
249. The a d d i t i o n  w i l l  be o f  c o n c r e t e  b l o c k  c o n s t r u c t i o n  w i t h  a c o n c r e t e  f l o o r  s l a b  and wood-framed r o o f  t o  
match t h e  p r e s e n t  b u i l d i n g .  Work i n c l u d e s  p a r t i t i o n s ,  r e s t r o o m  f a c i l i t i e s ,  h e a t i n g ,  v e n t i l a t i n g ,  a i r -  
c o n d i t i o n i n g ,  e l e c t r i c a l  and l i g h t i n g  s y s t e m s .  T h i s  a d d i t i o n  is r e q u i r e d  t o  p r o v i d e  adequa te  r e s t r o o m  f a c i l i t i e s  
t o  accommodate t h e  l a r g e  g roups  t o u r i n g  JPL, i n c l u d i n g  t h e  hand icapped .  The e x i s t i n g  f a c i l i t i e s  a r e  t o o  s m a l l  
t o  be mod i f i ed  t o  meet t h e s e  r e q u i r e m e n t s .  

E. Kennedy S p a c e  Center (KSC).. . .  .............................................................. 1 ,145 ,000  

1. C o n s t r u c t  Hazardous Waste S t o r a g e  Areas . .  ............................................... 160,000 

T h i s  p r o j e c t  i s  t h e  c o n t i n u a t i o n  o f  a mul t i- yea r  program t o  p r o v i d e  haza rdous  was te  s t o r a g e  f a c i l i t i e s  
a t  13 KSC s i t e s ,  and is n e c e s s a r y  t o  comply w i t h  t h e  Resource C o n s e r v a t i o n  and Recovery Act so t h a t  KSC can 
r e t a i n  i t s  S t a t e  o f  F l o r i d a  Department o f  Envi ronmenta l  R e g u l a t i o n  o p e r a t i n g  p e r m i t .  To meet t h e s e  e n v i r o n m e n t a l  
r e q u i r e m e n t s  each  s i t e  must  be p rov ided  w i t h  a m o n o l i t h i c  c o n c r e t e  f l o o r  w i t h  c e n t e r  sump p i t ,  m e t a l  shed- type  
r o o f ,  p e r i m e t e r  c u r b  f o r  l e a k  c o n t a i n m e n t ,  l i g h t n i n g  p r o t e c t i o n  and g r o u n d i n g ,  t e l e p h o n e ,  alarm s y s t e m ,  eye 
wash, and s a f e t y  shower.  The sites a r e  l o c a t e d  i n  t h e  KSC I n d u s t r i a l  Area and a t  Launch Complex-39. F a i l u r e  
t o  comply  w i t h  t h e  e n v i r o n m e n t a l  r e g u l a t i o n s  would r e su l t  i n  w i thd rawa l  o f  t h e  o p e r a t i n g  pe rmi t  f o r  KSC h a z a r d o u s  
waste g e n e r a t i n g  s i t e s  w i t h  a t t e n d a n t  a d v e r s e  i m p a c t s  on S h u t t l e  o p e r a t i o n s .  

2. O r b i t e r  P r o c e s s i n g  F a c i l i t y  (OPF)  CSE Hold ing /S tag ing  Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215,000 

T h i s  p r o j e c t  p r o v i d e s  a s t o r a g e  and s t a g i n g  a r e a  immedia t e ly  s o u t h  o f  t h e  OPF low bay f o r  s t o r a g e  o f  
Ground Suppor t  Equipment (GSE) used i n  p r o c e s s i n g  O r b i t e r s  i n  f low. This G3E i s  now s t o r e d  on roadways ,  OFF 
h i g h  bays  and v a r i o u s  o t h e r  l o c a t i o n s .  A planned i n c r e a s e  i n  O r b i t e r  f lows  w i l l  r e n d e r  a r e a s  p r e s e n t l y  u s e d  
f o r  s t o r a g e  u n s u i t a b l e ,  and a s  f l i g h t  r a t e s  i n c r e a s e  t h e  s i t u a t i o n  w i l l  become worse .  T h i s  p r o j e c t  w i l l  p r o v i d e  
s u i t a b l e  s t o r a g e  o f  a p p r o x i m a t e l y  12,240 s q u a r e  f e e t  o f  c o n c r e t e  paved a r e a  which w i l l  be p a r t i a l l y  covered  
by a 3,750-square f o o t  me ta l  r o o f  s y s t e m .  Adequate l i g h t i n g  w i l l  be p rov ided  f o r  n i g h t  o p e r a t i o n .  

3. C o n s t r u c t  Add i t ion  t o  Fi re  S t a t i o n  112, Launch Complex-39 (LC-39) ........................ 410,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a 50x60- foot  p r e e n g i n e e r e d  m e t a l  b u i l d i n g  t o  be used f o r  
d o r m i t o r i e s ,  r e s t r o o m s ,  showers ,  k i t c h e n  and d i n i n g  a r e a  s u f f i c i e n t  f o r  22 male and 6 f ema le  f i r e p e r s o n s  and 
med ics .  The d o r m i t o r y / f o o d  a r e a s  i n  t h e  e x i s t i n g  LC-39 s t a t i o n  w i l l  be c o n v e r t e d  t o  c l a s s r o o m s ,  r e c r e a t i o n  
and s t o r a g e .  The e x i s t i n g  s t r u c t u r e  is i n a d e q u a t e  f o r  t h e  a d d i t i o n a l  a p p a r a t u s  and p e r s o n n e l  r e q u i r e m e n t s  t o  
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--- 

I support the  inc rease  i n  Shu t t l e  launches and landings .  The present  dormitory a rea  does not meet the  privacy 
needs of  b o t h  male and f m a l e  f i r epe r sons  and is not s u f f i c i e n t l y  i s o l a t e d  from t h e  equipment s t a l l s  t o  assure  
a 24-hour hab i t ab le  environment . 

4. Construct Addition t o  Hangar A M . . .  ...................................................... 350,000 

This pro jec t  provides f o r  an add i t ion  t o  Hangar AM a t  Cape Canaveral Air Force S t a t i o n .  This i s  one 
of  t h e  p r inc ipa l  Payload Processing F a c i l i t i e s  ( P P F )  used t o  s u p p o r t  STS cargo opera t ions  dedicated t o  
communications spacec ra f t  ( i . e . ,  T e l e s a t ,  Westar, SBS, TDRSS, STC). These spacecraf t  w i l l  c o n s t i t u t e  a major 
ca tegory  of increased NASA payload t r a f f i c  d u r i n g  t h e  1980's. The 40 X 110 X 40 foot  addi t ion  w i l l  p r o t e c t  
t h e  payload processing environment during loading,  unloading,  and o ther  events  which r e q u i r e  t h a t  t h e  hangar 
high bay doors be opened. I t  w i l l  a l s o  se rve  a s  a holding and s t o r a g e  a rea  fo r  con ta ine r s ,  packing m a t e r i a l ,  
and o the r  items which now impact payload processing opera t ions  a reas  i n  t h e  h i g h  bay. 

F. Langley Research Center  (LaRC).......... .................................................... 655,303 

1. Construction of Addition t o  t h e  S t ruc tu res  Research Laboratory ( 1  1 4 8 L .  ................. 413,000 

This p ro jec t  provides f o r  t h e  cons t ruct ion  of  two two-story add i t ions  t o  the  S t ruc tu res  Research 
Laboratory. The add i t ions  a r e  t o  be located on t h e  northwest and southwest corners  of  the  f a c i l i t y  and w i l l  
c o n s i s t  of  approximately 4,530 square f e e t  t h a t  matches t h e  e x i s t i n g  i n t e r i o r  o f f i c e  space designs and w i l l  
include hea t ing ,  v e n t i l a t i o n ,  a i r- condi t ioning,  plunbing, and e l e c t r i c a l  equipment. T h i s  p ro jec t  w i l l  provide 
needed o f f i c e  space for  the  S t r u c t u r a l  Mechanics, S t r u c t u r a l  Concepts and t h e  Mater ia ls  Process and Applications 
Branches. This addi t ion  is necessary  due t o  the  overcrowded condi t ions  which e x i s t  i n  t h e  cu r ren t  f a c i l i t y ,  
providing l e s s  than 75 square f e e t  per person. 

2. Construct ion of Addition of  Professional  Services Building Annex ( 1  15%. ............... ' 245,000 

T h i s  p ro jec t  provides f o r  t h e  cons t ruct ion  of  a 2,700-square-foot, two-story a d d i t i o n ,  which w i l l  be 
cons t ructed  with a re inforced concre te  foundation and f l o o r  s l a b s ,  a s t r u c t u r a l  s t e e l  frame, and a b r i c k  veneer 
wal l .  A l l  necessary hea t ing ,  v e n t i l a t i o n ,  and a i r- condi t ioning,  p l m b i n g ,  l i g h t s ,  and power d i s t r i b u t i o n  w i l l  
a l s o  be provided. The Office of Educational Programs has a major r e s p o n s i b i l i t y  t o  manage t h e  publ ic  m a i l  
func t ion ,  a Spacemobile which t r a v e l s  over a f i v e  s t a t e  a r e a ,  an Aeronautics mobile which t r a v e l s  nationwide, 
a f i l m  l i b r a r y ,  and a t eachers '  resource f a c i l i t y .  This e n t i r e  opera t ion  i s  p resen t ly  housed i n  temporary 
t r a i l e r s  which a r e  inadequate t o  s u p p o r t  t hese  commitments. The new const ruct ion  w i l l  provide a permanent 
loca t ion  for  t h e  o f f i c e  and will improve opera t ions .  
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G. L e w i s  R e s e a r c h  C e n t e r  ( L e R C ) . . .  ............................................................. 460,000 

1. C o n s t r u c t i o n  o f  480 V o l t  AC Power System a t  Engine Research  B u i l d i n g  Complex (5 and 2 3 ) .  245,000 

This p r o j e c t  w i l l  p r o v i d e  480 v o l t s  o f  AC power t o  t h e  Engine Research  B u i l d i n g  ( E R B )  Complex ( W i l d i n g s  
5 and 2 3 ) .  The system w i l l  cons i s t  o f  t h r e e  ( 3 )  new u n i t  s u b s t a t i o n s  and s e c o n d a r y  t i e s  t o  e x i s t i n g  u n i t  
S u b s t a t i o n s  No. 11 and D6B1 i n  t h e  basement  o f  B u i l d i n g s  5 and 23. One u n i t  s u b s t a t i o n  (No. 1 )  w i l l  be l o c a t e d  
a d j a c e n t  t o  t h e  C o n t r o l  Room i n  B u i l d i n g  No. 5. The second u n i t  s u b s t a t i o n  (No. 2 )  will be l o c a t e d  i n  t h e  
basement  o f  B u i l d i n g  5. A t h i r d  u n i t  s u b s t a t i o n  (No. 3)  will be i n s t a l l e d  i n  a s t o r a g e  a r e a  i n  W l i l d i n g  23. 
Each o f  t h e  new u n i t  s u b s t a t i o n s  w i l l  consis t  o f  a 5 k V  f u s e d  i n t e r r u p t e r  s w i t c h ,  1000 kVA 2400V - 430V/277V 
d r y  t y p e  t r a n s f o r m e r  and 450V s e c o n d a r y  s w i  t c h g e a r  . 

The Engine Research B u i l d i n g  Complex e l e c t r i c a l  power s y s t e m  was o r i g i n a l l y  d e s i g n e d  t o  o p e r a t e  a t  
2400 vo l t s  o r  120/208 vo l t s .  Most l o a d s ,  i n  a modern i n d u s t r i a l  equipment  envi ronment  l i k e  t h e  ERB Complex, 
a re  b e s t  s e r v e d  from a 480 v o l t  AC, 3 p h a s e  s o u r c e .  S e r v i n g  s u c h  l o a d s  from e i the r  too h i g h  a voltage (2400 
v o l t s  AC) or too low (120/208  vo l t s )  r e s u l t s  i n  h i g h e r  equipment  c o s t s  and i n c r e a s e d  o p e r a t i n g  c o s t s  due t o  
i n e f f i c i e n t  o p e r a t i o n .  T h i s  p r o j e c t  w i l l  p r o v i d e  a 480 v o l t  power s o u r o e  and r e p l a c e  two l i q u i d  f i l l e d  power 
t r a n s f o r m e r s .  

2. C o n s t r u c t i o n  o f  N a t u r a l  Gas l~ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 5 , 0 0 0  

T h i s  p r o j e c t  c o n s i s t s  o f  d r i l l i n g  a n d  d e v e l o p i n g  o n e  ( 1  ) n a t u r a l  g a s  well.  The work  i n c l u d e s  s i t e  
p r e p a r a t i o n ,  s u r v e y s ,  d r i l l i n g  t o  t h e  C l i n t o n  Sands tone  l e v e l  a p p r o x i a a t e l y  2,700 f e e t  below t h e  s u r f a c e ,  
g e o p h y s i c a l  l o g g i n g ,  h y d r a u l i c  f r a c t u r i n g ,  i n s t a l l a t i o n  o f  n e c e s s a r y  c a s i n g s  and ground equipment  and t y i n g  
i n t o  t h e  e x i s t i n g  n a t u r a l  gas  l i n e .  A r e c e n t  s t u d y  was u n d e r t a k e n  t o  d e t e r m i n e  t h e  po ten t ia l  f o r  d r i l l i n g  one  
or more n a t u r a l  gas wel ls  a t  Leuis Research  Center. Of t h e  p o t e n t i a l  gas- producing  l a y e r s  under  t h e  s i t e ,  t h e  
C l i n t o n  S a n d s t o n e  has t h e  g r e a t e s t  p o t e n t i a l .  Based on t h e  a v a i l a b l e  d a t a ,  a 60 p e r c e n t  s u c c e s s  f a c t o r  i s  
assumed.  Wells d r i l l e d  t o  t h e  C l i n t o n  S t a n d s t o n e  s h o u l d  be c a p a b l e  o f  I n i t i a l  p r o d u c t i o n  of 50,000 c u b i c  f ee t  
per d a y  (59 VCFD) o f  n a t u r a l  g a s .  Based on t h e  current c o s t  f o r  n a t u r a l  g a s  i n  c h i o ,  a 59 MCFD well is 
c a l c u l a t e d  t o  r e p a y  d r i l l i n g  and c o m p l e t i o n  costs  i n  a p p r o x i m a t e l y  three y e a r s .  Well d r i l l i n g  p r o c e d u r e s  w i l l  
follow t h e  g u i d e l i n e s  of t h e  chi0 o i l  and g a s  laws. 
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H. M a r s h a l l  S p a c e  F l i g h t  C e n t e r  (MSFC).. ....................................................... 240,000 

1. A d d i t i o n  t o  Communications B u i l d i n g  ..................................................... 240,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  a 2 ,500-square  foot  a d d i t i o n  t o  t h e  n o r t h  east  s i d e  of  Communication W l i l d i n g  
4207 t o  accommodate t h e  Agency 's  Program Suppor t  Communication Network (PSCN). Approximate ly  1,500 s q u a r e  
fee t  w i l l  be r a i s e d  f l o o r  f o r  e l e c t r o n i c  equ ipment .  The r e m a i n i n g  s p a c e  w i l l  be for  equipment  m a i n t e n a n c e ,  
h a l l w a y s ,  and b u i l d i n g  s e r v i c e s  equ ipment .  Tempera ture  and h u m i d i t y  c o n t r o l ,  a s  well as c o n n e c t i o n s  t o  t h e  
e x i s t i n g  n o- f a i l  power system w i l l  a l s o  be p r o v i d e d .  The P S C N  i s  p a r t  o f  t h e  c o n t r o l  c e n t e r  f o r  t h e  Agency's 
communicat ion ne twork  u s i n g  b o t h  h a r d  l i n e s  and s a t e l l i t e s  i n  s u p p o r t  o f  b o t h  i n s t i t u t i o n a l  and programmat ic  
communi c a  ti o n s  r e q u i r e m e n t s  . 
I. N a t i o n a l  S p a c e  Technology  L a b o r a t o r i e s  (Nsn)...................... ......................... 245,000 

245,000 1. C o n s t r u c t i o n  o f  an A d d i t i o n  t o  t h e  C e n t r a l  Program Suppor t  Computer System .............. 
T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  of  a 3 ,000- square- foot  a d d i t i o n  t o  W l i l d i n g  11 10 ,  which 

houses t h e  NSTL C e n t r a l  Program Suppor t  Computer System. C o n s t r u c t i o n  w i l l  c o n s i s t  o f  a c o n c r e t e  slab- on- 
g r a d e ,  exterior w a l l s  of  s y n t h e t i c  s t u c c o ,  s tee l  s t r u c t u r a l  f r a m e ,  b u i l t - u p  r o o f i n g  o v e r  m e t a l  d e c k i n g ,  i n t e r i o r  
p a r t i t i o n s  o f  gypsum b o a r d ,  and n e c e s s a r y  plumbing,  h e a t i n g  and a i r- c o n d i t i o n i n g ,  and e l e c t r i c a l  power t o  
s u p p o r t  t h e  a d d i t i o n a l  s p a c e  and equ ipment .  F u t u r e  r e q u i r e m e n t s  of  t h e  C e n t r a l  Program Suppor t  Computer System 
i n c l u d e  t h e  n e c e s s i t y  t o  add a d d i t i o n a l  p e r i p h e r a l  ADP equipment  t o  s u p p o r t  t h e  i n c r e a s i n g  c o m p u t a t i o n a l  
c a p a b i l i t y  demands fo r  au to i i a ted  f i n a n c i a l  management s y s t e m s  and o f f i c e  a u t o m a t i o n .  Space i s  a l s o  r e q u i r e d  
for  f u t u r e  i m p l e m e n t a t i o n  of t h e  au tomated  program s u p p o r t  communicat ion ( video  c o n f e r e n c i n g )  network.  ADP 
s u p p o r t  p e r s o n n e l  p r e s e n t l y  l o c a t e d  i n  remote t e m p o r a r y  f a c i l i t i e s  and i n  h a l l w a y s  o f  B u i l d i n g  1110 w i l l  be 
r e l o c a t e d  t o  t h e  new b u i l d i n g  a d d i t i o n .  

J. Wal lops  F l i g h t  F a c i l i t y  ( W F )  ............................................................... 670,000 

1. A d d i t i o n  t o  t h e  T e c h n i c a l  Service B u i l d i n g  (F-10) ....................................... 240,000 

T h i s  p ro jec t  p r o v i d e s  for  t h e  c o n s t r u c t i o n  o f  a 3, €OO-square-foot, s i n g l e- s t o r y  a d d i t i o n  t o  t h e  T e c h n i c a l  
S e r v i c e  W l i l d i n g  (F- 10).  The a d d i t i o n  w i l l  be comple te  w i t h  u t i l i t y  and HVAC s y s t e m s .  T h i s  t e c h n i c a l  a d d i t i o n  
is r e q u i r e d  t o  p r o v i d e  n e c e s s a r y  s p a c e  for  i n c r e a s e d  t e s t  and e v a l u a t i o n  o p e r a t i o n s  i n  s u p p o r t  o f  t h e  sounding  
r o c k e t  program t h r o u g h  1988. The number of  l a u n c h e s  i s  e x p e c t e d  t o  i n c r e a s e  from 35 t o  a p p r o x i m a t e l y  48 p e r  
y e a r .  
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2. C o n s t r u c t i o n  o f  Add i t ion  t o  Launch Pad 2................................................ 245,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  an a d d i t i o n  t o  Launch Pad No. 2 t o  house  a r e l o c a t e d  I 
r o c k e t  l a u n c h e r .  The c o n s t r u c t i o n  w i l l  c o n s i s t  o f  a c o n c r e t e  s l a b  and b a s e ,  b l a s t  s h i e l d ,  shelter r a i l s ,  
ha rdware ,  and n e c e s s a r y  u t i l i t i e s .  The l a u n c h e r  and i t s  shel ter  b u i l d i n g  w i l l  be removed from Launch Pad 11011, 
r e n o v a t e d  a s  r e q u i r e d ,  and i n s t a l l e d  a t  t h e  new f a c i l i t y .  T h i s  c o n s t r u c t i o n  w i l l  p e r m i t  t h e  c o n s o l i d a t i o n  o f  
l a u n c h  o p e r a t i o n s  a t  Launch Pad No. 2, and p r o v i d e  n e c e s s a r y  s e p a r a t i o n  between Wallops and t h e  t e n a n t  (Navy) 
o p e r a t i o n s ,  

3.  C o n s t r u c t i o n  o f  a Veh ic l e  S e r v i c e  F a c i l i t y . .  ............................................ 185,000 

This p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  600- square- foot  p r e f a b r i c a t e d  b u i l d i n g  f o r  vehicle 
washing ,  a f u e l i n g  s t a t i o n  and a s s o c i a t e d  au tomot ive  s t o r a g e  s p a c e .  
u t i l i t i e s  r e q u i r e d  f o r  t h e  c a r  wash and two 5 , 0 0 0  g a l l o n  underground f u e l  t a n k s  and pumps. 
main tenance  r e q u i r e s  f r e q u e n t  washing t o  remove s a l t  s p r a y  and o t h e r  c o r r o s i o n  c a u s i n g  compounds. "here is 
p r e s e n t l y  no e f f i c i e n t  vehicle washing c a p a b i l i t y  a t  W F .  F u r t h e r m o r e ,  t h e  p r e s e n t  a u t o  f u e l i n g  s t a t i o n  a t  
B u i l d i n g  N-133 i s  i n a d e q u a t e  t o  h a n d l e  t h e  p r e s e n t  complement o f  v e h i c l e s  and t h e r e  i s  e v i d e n c e  t h a t  t h e  30- 
year- old  g a s o l i n e  s t o r a g e  t a n k s  a r e  l e a k i n g  and shou ld  be r e p l a c e d .  Combining these  two o p e r a t i o n s  i n  a new 
b u i l d i n g  i n  t h e  a r e a  o f  t h e  main tenance  shops  w i l l  i n s u r e  t h a t  e s s e n t i a l  main tenance  i s  accompl ished  and w i l l  
make b e t t e r  u s e  ol" t h e  l i m i t e d  p e r s o n n e l  a v a i l a b l e .  

"he work i n c l u d e s  t h e  i n s t a l l a t i o n  o f  
Minimum au tomobi l e  

285,000 K. V a r i o u s  Locations........................................................................... 

............................... 1. C o n s t r u c t i o n  o f  Mobile  Laser  F a c i l i t i e s ,  Arequ ipa ,  Peru. .  165,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  c o n s t r u c t i o n  of Mobile  Laser  s u p p o r t  f a c i l i t i e s  a t  t h e  Smi thsonian  
A s t r o p h y s i c a l  Obse rva to ry  ( S A O )  s i t e  i n  Arequipa ,  Pe ru .  The c o n s t r u c t i o n  i n c l u d e s  c l e a r i n g  and g r a d i n g ,  pav ing ,  
l a s e r  f o u n d a t i o n s ,  security f e n c i n g ,  u t i l i t y  s e r v i c e s ,  and c a l i b r a t i o n  t a r g e t  s t r u c t u r e s .  These f a c i l i t i e s  
w i l l  s u p p o r t  mobile  l a s e r  systems measurements  o f  t h e  e a r t h ' s  c r u s t a l  movement i n  s u p p o r t  o f  N A S A ' s  C r u s t a l  
Dynamics Program. 

2. C o n s t r u c t i o n  o f  A i r c r a f t  Shelter, Go lds tone ,  Cal i forn ia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  120,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  a 4,200 s q u a r e  f o o t  shelter f o r  p r o t e c t i n g  NASA/JPL a i r c r a f t  from s o l a r  
h e a t i n g  h i l e  parked a t  t h e  Go lds tone  Lake a i r s t r i p  i n  t h e  Mojave Desert. The work a l s o  i n c l u d e s  paving  f o r  
a c c e s s  t o  t h e  shelter and s a f e t y  l i g h t i n g .  Daytime ou tdoor  t e m p e r a t u r e s  f r e q u e n t l y  exceed 1150F and c a b i n  
t e m p e r a t u r e s  o f  parked a i r c r a f t  i n  t h i s  environment  have exceeded 1600F. Such h i g h  t e m p e r a t u r e s  a r e  d e t r i m e n t a l  
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t o  t h e  a i r c r a f t  i n s t r u m e n t a t i o n ,  and t h e  extreme h e a t  i n  t h e  a i r c r a f t  is s t r e s s f u l  t o  p i l o t s  and p a s s e n g e r s  
upon b o a r d i n g .  This shelter w i l l  p r o t e c t  t h e  a i r c r a f t  from t h e  desert i n s o l a t i o n ,  p ro long ing  a i r c r a f t  equipment  
l i f e  and p r o v i d i n g  a r e a s o n a b l e  c a b i n  environment  f o r  p e r s o n n e l .  

T O T A L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,000,300 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS P R O J E C T :  

An e s t i m a t e d  $5,000,000 t o  $7,000,000 p e r  yea r  w i l l  be r e q u i r e d  f o r  t h e  c o n t i n u a t i o n  o f  t h i s  minor c o n s t r u c t i o n  
program. 
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NATIONAL AERONAUI'ICS AND SPACE ACMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1985 ESTIMATES 

SUMMARY 

FACILITY PLANNING AND DESIGN 

R e g u l a r  Requi rements :  

Master  P lann ing  ............................................................ 
S u s t a i n i n g  Eng inee r ing  Suppor t . .  .......................................... 
P r e l i m i n a r y  Eng inee r ing  R e p o r t s  and Re la t ed  S p e c i a l  E n g i n e e r i n g  Suppor t . .  . 
F i n a l  I)esign .............................................................. 

0 t h e r  R equ i remen t s :  

Space S h u t t l e  F a c i l i t y  P lann ing  and Design. .  .............................. 
Payload F a c i l i t y  P lann ing  and Design. . . .  .................................. 
A l t i t u d e  Wind ~nnel.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total................................................................ 

Amount 

7 ,150,000 

200,000 

550,000 
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4,050,000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1985 ESTIMATES 

PROJECT TITLE: F a c i l i t y  P l a n n i n g  and Des ign  

FY 1985 CoF ESTIMATE: 12,000,000 

FY 1983: $8,000,000 FY 1984: $8,600,000 

The f u n d s  r e q u e s t e d  i n  t h i s  estimate a r e  r e q u i r e d  t o  p r o v i d e  for  t h e  f o l l o w i n g  advance  p l a n n i n g  and d e s i g n  
a c t i v i t i e s  r e l a t e d  t o  f a c i l i t i e s  a c t i v i t i e s  and p r o j e c t s :  

a. The accomplishment of  n e c e s s a r y  deve lopnen t  and m a s t e r  p l a n n i n g  f o r  f i e l d  i n s t a l l a t i o n s  a n d ,  where not 
o t h e r w i s e  p rov ided  f o r ,  t h e  p r o v i s i o n  of c o n t i n u i n g  e n g i n e e r i n g  s u p p o r t  and s p e c i a l  e n g i n e e r i n g  management and 
o t h e r  s e r v i c e s .  

b. The p r e p a r a t i o n  of p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t s ,  cos t  est imates,  and d e s i g n  and c o n s t r u c t i o n  
s c h e d u l e s  . 

c. 'he p r e p a r a t i o n  of f i n a l  cons t ruc t ion  p l a n s ,  s p e c i f i c a t i o n s ,  and a s s o c i a t e d  c o s t  estimates and s c h e d u l e s  
r e q u i r e d  t o  implement cons t ruc t ion  p r o j e c t s .  

d .  'he  accomplishment o f  f a c i l i t i e s  s i t i n g  and o t h e r  i n v e s t i g a t i o n s ,  s t u d i e s  and r e p o r t s .  

Regular  r e q u i r e m e n t s  encompass t h e  b a s i c  p u r p o s e s  o u t l i n e d  above .  The "o the r  r e q u i r e m e n t s ,"  w h i l e  a l s o  i n  
p u r p o s e s ,  c o v e r  t h o s e  s p e c i a l  n e e d s  r e l a t e d  t o  l a r g e ,  complex p r o j e c t s  or s p e c i f i c  programs s u p p o r t  o f  

c o n s i d e r e d  t o  r e p r e s e n t  h i g h  p o t e n t i a l  f u t u r e  c o n s t r u c t i o n  r e q u i r e m e n t s  and f o r  which e a r l y  d e f i n i t i o n  is 
e s s e n t i a l .  ?he l a r g e  p r o j e c t s  r e q u i r e  more p l a n n i n g  and l o n g e r  lead time. Much o f  t h i s  p l a n n i n g  must be 
comple ted  p r i o r  t o  i n c l u s i o n  of t h e  p r o j e c t  i n  a budget  r e q u e s t .  
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1. 7,150,090 

......................................................................... A.  Master P l a n n i n g  200,000 

P r o v i d e s  for t h e  u p d a t i n g  and f u r t h e r  development o f  e x i s t i n g  mas te r  p l a n s  f o r  t h e  f i e l d  i n s t a l l a t i o n s ,  
i n c l u d i n g  f a c i l i t y  s t u d i e s  and s i t e  i n v e s t i g a t i o n s .  D o c m e n t a t i o n  w i l l  d e f i n e  f a c i l i t y  parameters w i t h i n  which 
subsequen t  e n g i n e e r i n g  e f fo r t s  w i l l  be based fo r  f u t u r e  development .  P r o v i d e s  fo r  t h e  d o c m e n t a t i o n  of e x i s t i n g  
p l a n s  where a c t i o n s  or d e v i a t i o n s  from p r e v i o u s  p l a n s  have  no t  been recorded for  t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s .  

Master  p l a n s  a t  the  v a r i o u s  f i e l d  i n s t a l l a t i o n s  a r e  g e n e r a l l y  upda ted  a t  4-year i n t e r v a l s .  Approximate ly  
o n e- f i f t h  of t h e  f i e l d  i n s t a l l a t i o n s  a r e  i n v o l v e d  i n  any  one  f i s c a l  y e a r ,  keep ing  t h e  l e v e l  of  e f for t  r e l a t i v e l y  
modest and c o n s t a n t .  These p l a n s  p r o v i d e  for  t h e  o r d e r l y  c o n s i d e r a t i o n  of t h e  a l l o c a t i o n ,  p r o p e r  a r r angemen t ,  
and e f f i c i e n t  c o r r e l a t i o n  of l a n d  areas and s t r u c t u r e s  t o  s e r v e  t h e  p u r p o s e  of t h e  v a r i o u s  i n s t a l l a t i o n s .  
R e p r e s e n t a t i v e  mas te r  p l a n n i n g  a c t i v i t y  c a n d i d a t e s  f o r  FY 1984 a r e :  

( 1  1 Je t  P r o p u l s i o n  L a b o r a r o r y  

An u p d a t e  of  t h e  f a c i l i t i e s  i n v e n t o r y  base t o  i n c l u d e  c u r r e n t  u t i l i z a t i o n  w i t h  emphas is  on changes  
caused b y  r e c e n t  f a c i l i t y  p l a n n i n g ,  c o n s t r u c t i o n  and m o d i f i c a t i o n s .  

( 2 )  Dryden F l i g h t  Research  F a c i l i t y  

An u p d a t e  of t h e  f a c i l i t i e s  i n v e n t o r y  b a s e  t o  i n c l u d e  c u r r e n t  u t i l i z a t i o n  w i t h  emphas is  on changes  
caused  b y  r e c e n t  r e o r g a n i z a t i o n s  and new f a c i l i t y  p l a n n i n g ,  c o n s t r u c t i o n  and m o d i f i c a t i o n s .  

B. S u s t a i n i n g  E n g i n e e r i n g  S u p p o r t  .......................................................... 550,ooc) 

P r o v i s i o n s  fo r  f a c i l i t y  s t u d i e s  and s p e c i f i c  e n g i n e e r i n g  s u p p o r t  c o n t i n u e  i n  impor t ance  as  ev idenced  
i n  r e c e n t  y e a r s ,  and must be g iven  h i g h  p r i o r i t y  t h r o u g h o u t  FY 1985. These  e f f o r t s  a re  i m p o r t a n t  due  t o  cost 
t r e n d s  i n  c o n s t r u c t i o n  m a t e r i a l s  and f u e l s ;  t h e  c o n t i n u i n g  impor tance  of e n e r g y  c o n s e r v a t i o n  and e f f i c i e n c y ;  
and t h e  o p e r a t i o n  and ma in tenance  cost fo r  t h e  p h y s i c a l  p l a n t .  
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The f o l l o w i n g  items are  i n c l u d e d  i n  t h e  FY 1985 r e q u i r e m e n t s :  

(1  ) W l i l d i n g  Research Advisory  Board Suppor t  

Covers  a n n u a l  s u p p o r t  t o  t h e  F e d e r a l  C o n s t r u c t i o n  C o u n c i l ' s  (FCC) o p e r a t i o n s  and p r o v i d e s  f o r  
s p e c i a l  s t u d i e s  t h a t  t h e  Counci l  w i l l  per form t h r o u g h o u t  FY 1985 t o  h e l p  advance  t h e  s c i e n c e  and t e c h n o l o g y  
of F e d e r a l  Government b u i l d i n g  and c o n s t r u c t i o n .  The FCC i s  s u b o r d i n a t e  t o  t h e  Adv i so ry  Board f o r  t h e  m i l t  
Environment ,  N a t i o n a l  Academy of S c i e n c e s ,  and i t s  a c t i v i t i e s  a r e  s u p p o r t e d  by  s e v e r a l  F e d e r a l  Agencies  i n c l u d i n g  
NASA. 

(2  Util i t ies S e r v i c e s / R a t e s  A n a l y s i s  

P r o v i d e s  resources fo r  t h e  s u p p o r t  of  u t i l i t i e s  procurement  and u t i l i t i e s  c o n t r o l  s y s t e m s .  T h i s  
i n c l u d e s ,  b u t  is n o t  l i m i t e d  t o ,  t e c h n i c a l  a s s i s t a n c e ,  s u r v e i l l a n c e ,  and recommendations w i t h  r e g a r d  t o  u t i l i t y  
r a t es ,  c o n t r a c t  n e g o t i a t i o n s ,  s y s t e m s  o p e r a t i o n s ,  and u t i l i t i e s  c o n t r o l  s y s t e m s .  Because of t h e  g r e a t  magni tude  
of e n e r g y  cos t s ,  t h e s e  s e r v i c e s  a r e  an annua l  r e q u i r e m e n t  and c o n t i n u e  t o  be e s s e n t i a l .  

These resources e n a b l e  t h e  Agency t o  i n s u r e  t h a t  f a i r  and r e a s o n a b l e  r a t e s  a r e  c h a r g e d  under  i t s  
ma jo r  u t i l i t y  c o n t r a c t s .  E s s e n t i a l  and v a l u a b l e  t e c h n i c a l  a s s i s t a n c e  i s  p rov ided  t o  our  f i e l d  i n s t a l l a t i o n s  
so t h a t  e f f e c t i v e  n e g o t i a t i o n s  can be  conducted  w i t h  u t i l i t y  companies.  S e v e r a l  ma jo r  u t i l i t y  c o n t r a c t s  pe r  
y e a r  r e q u i r e  t e c h n i c a l  a s s i s t a n c e  as u t i l i t y  c o n t r a c t s  a re  renewed t h r o u g h o u t  t h e  Agency. 

NASA's s i g n i f i c a n t  ongo ing  inves tmen t  i n  u t i l i t y  c o n t r o l  and management s y s t e m s  r e q u i r e s  a h i g h  
l e v e l  of t e c h n i c a l  ma in tenance  and s u p p o r t .  The p rope r  f u n c t i o n  and o p e r a t i o n  of t h e  equipment a r e  e s s e n t i a l  
i n  o r d e r  t o  r e a l i z e  t h e  b e n e f i t s .  These  r e s o u r c e s  p r o v i d e  t h e  h i g h  t e c h n i c a l  c a p a b i l i t i e s  needed t o  manage 
t h e  sys tem and i n s u r e  p rope r  o p e r a t i o n  and u s e .  

These  resources w i l l  p r o v i d e  for  an u p d a t i n g  of our sys tem f o r  f o r e c a s t i n g  u t i l i t y  cos t s  and 
r a t e s ,  so t h a t  b e t t e r  and more r e l i a b l e  u t i l i t y  budget  r e q u i r e m e n t s  can  be e s t a b l i s h e d .  The a c c u r a c y  and 
c r e d i b i l i t y  of f o r e c a s t s  impact  t h e  Agency's  p l a n n i n g  f o r  o t h e r  r e s o u r c e s .  

These  and o t h e r  s i m i l a r  u t i l i t y  systern s e r v i c e s  a re  p rov ided  f o r  by  t h e  r e q u e s t e d  r e souFces  i n  
order t o  e n s u r e  t e c h n i c a l  competence and p r o p e r l y  manage t h i s  f u n c t i o n .  
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( 3  F a c i l i t y  O p e r a t i o n  and Maintenance A n a l y s i s  

P r o v i d e s  for  c o n t i n u e d  e n g i n e e r i n g  s u p p o r t  f o r  implement ing  improvements a t  NASA f i e l d  
i n s t a l l a t i o n s  r e l a t i v e  t o  manpower u t i l i z a t i o n ,  work c o n t r o l  s y s t e m s ,  p r e v e n t i v e  ma in tenance ,  f a c i l i t i e s  
management and r e p o r t i n g  sys t ems .  Improvements w i l l  a l s o  i n v o l v e  t e c h n i q u e s  t o  i d e n t i f y  where and how i n c r e a s e s  
i n  p r o d u c t i v i t y  are possible. I n c l u d e d  i n  t h i s  a c t i v i t y  are f i e l d  s u r v e y s  t o  be conduc ted  on a p r i o r i t y  b a s i s  
a t  selected NASA f i e l d  i n s t a l l a t i o n s  t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  of t h e  o p e r a t i o n s  and ma in tenance  management 
sys t ems .  

(4 Value  E n g i n e e r i n g  Cost V a l i d a t i o n s  and Analyses  

P r o v i d e s  for e n g i n e e r i n g  s e r v i c e s  t o  improve c o s t - e f f e c t i v e n e s s  of f a c i l i t y  p r o j e c t s  by s u b j e c t i n g  
p r o j e c t  d e s i g n  c r i t e r i a ,  s p e c i f i c a t i o n s  and working d r a w i n g s  f o r  s p e c i f i c  m a t e r i a l  components and s y s t e m s  t o  
a d e t a i l e d  independen t  r e v i e w  by  e n g i n e e r i n g  s p e c i a l i s t s  i n  t h e  p a r t i c u l a r  a r e a  of  invo lvemen t .  Also p r o v i d e s  
s e r v i c e s  n e c e s s a r y  t o  a c c u r a t e l y  p r e d i c t  and v a l i d a t e  f a c i l i t y  costs which  w i l l  a i d  i n  r e s o u r c e s  p l a n n i n g  f o r  
t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s .  

( 5 )  F a c i l i t i e s  U t i l i z a t i o n  Analyses  

P r o v i d e s  for t h e  a n a l y s e s  of Agency-wide f a c i l i t i e s  u t i l i z a t i o n  d a t a  c o v e r i n g :  ( 1  1 off ice  and 
other t y p e s  of b u i l d i n g  s p a c e ;  (2) d e s i g n a t e d  ma jo r  t e c h n i c a l  f a c i l i t i e s ;  and ( 3 )  s p e c i a l  s t u d i e s  comparing 
t h e  u t i l i z a t i o n  of t e c h n i c a l  f a c i l i t i e s  which are s i m i l a r  i n  t y p e  o r  c a p a b i l i t y ,  such  a s  wind t u n n e l s .  Such 
a n a l y s e s  p r o v i d e  for:  ( 1  1 i n s i g h t s  i n t o  and deve lopnen t  of better methods  o f  i d e n t i f y i n g  u n d e r u t i l i z e d  
f a c i l i t i e s ;  (2) improved t e c h n i q u e s  t o  q u a n t i f y  l e v e l  of f a c i l i t i e s  u s e ;  a n d ,  ( 3 )  a c t i o n s  t o  improve  f a c i l i t i e s  
u t i l i z a t i o n .  Work p r o v i d e s  for r e v i e w  of each i n s t a l l a t i o n ’ s  i n v e n t o r y  d a t a  base i n  s u p p o r t  o f  t h e  f a c i l i t i e s  
u t i l i z a t i o n  program. Surveys  are  n e c e s s a r y  t o  v a l i d a t e  t h e  r e p o r t e d  da t a  i n  r e l a t i o n  t o  a s p e c i f i c  problem 
or n e e d ,  and t o  assist i n  p r o v i d i n g  a c red ib le  f o u n d a t i o n  for p l a n s  t o  improve t h e  u t i l i z a t i o n  of  f a c i l i t i e s .  

( 6  ) Envi ronmenta l  S t u d i e s  

P r o v i d e s  f o r  t h e  i d e n t i f i c a t i o n  of p o t e n t i a l  e n v i r o n m e n t a l  problems o r  t h e  q u i c k  r e s o l u t i o n  of 
a n y  re la ted c o n t r o v e r s i e s  a t  t h e  NASA f i e l d  i n s t a l l a t i o n s ,  These c o n d i t i o n s  may be b rough t  a b o u t  by: 

- New federa l ,  s t a t e  and local  e n v i r o n m e n t a l  r e g u l a t i o n s ,  e m i s s i o n  s t a n d a r d s  and e n v i r o n m e n t a l  
management p l a n n i n g  programs t h a t  must be c o n s i d e r e d  a t  v a r i o u s  i n s t a l l a t i o n s  ; 
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- Changes r e s u l t i n g  from new or expanded program a c t i v i t i e s ,  new f a c i l i t i e s ,  o r  major  s i t e  
e x p a n s i o n s  a t  NASA i n s t a l l a t i o n s ;  a n d ,  

- Changes t h a t  t a k e  p l a c e  i n  t h e  e x t e r n a l  env i ronmen ta l  c o n d i t i o n s  a t  NASA i n s t a l l a t i o n s .  

E a r l y  i d e n t i f i c a t i o n  of p o t e n t i a l  env i ronmen ta l  p rob lems  and q u i c k  r e s o l u t i o n  of  t h e s e  and re la ted  
c o n t r o v e r s i e s  a t  t h e  i n s t a l l a t i o n s  a re  i m p o r t a n t .  P r o j e c t  managers and f a c i l i t y  p l a n n e r s  r e q u i r e  up- to- date ,  
a c c u r a t e  i n f o r m a t i o n  t o  comply w i t h  l e g a l  and r e g u l a t o r y  r e q u i r e m e n t s .  Fo r  example,  N A S A  w i l l  implement a 
mul t i- yea r  , m u l t i- p h a s e ,  agency-wide  program t h a t  w i l l  be r e s p o n s i v e  t o  t h e  Comprehensive Environmenta l  
Response ,  Compensation and L i a b i l i t y  Act ( C E R C L A )  and i t s  a p p l i c a t i o n s  t o  f e d e r a l  a g e n c i e s  (E .O .  12088).  The 
program will consist of i n i t i a l  a s ses smen t  s t u d i e s ,  c o n f i r m a t i o n  and r e m e d i a l  a c t i o n  e n g i n e e r i n g  i n v e s t i g a t i o n s ,  
as well a s  t h e  e x e c u t i o n  of t h e  most e f f i c i e n t  and e f f e c t i v e  r e m e d i a l  a c t i o n s ,  a s  r e q u i r e d .  

( 7 )  F a c i l i t y  Project Implementa t ion  Handbook 

P r o v i d e s  gu idance  t o  f i e l d  i n s t a l l a t i o n s  on a s t a n d a r d i z e d  approach  t o  f a c i l i t i e s  e n g i n e e r i n g .  
The Handbook is used a s  a source of b a s i c  p o l i c y  and c r i t e r i a  for in- house  e n g i n e e r i n g  and work performed by 
a r c h i t e c t- e n g i n e e r  firms. New c r i t e r i a  i s  c o n t i n u a l l y  be ing  deve loped  and /o r  r e v i s e d .  The Handbook must be 
m o d i f i e d  on a p r o g r e s s i v e  b a s i s .  

C .  P r e l i m i n a r y  E n g i n e e r i n g  R e p o r t s  and R e l a t e d  S p e c i a l  E n g i n e e r i n g  S u p p o r t . .  . . . . . . . . . . . . . . . 2,350,000 

( 1 )  P r e l i m i n a r y  Eng inee r ing  R e p o r t s  (PER'S) ........................................ .... (1,850,000) 

P r e p a r a t i o n  of P E R ' S ,  i n v e s t i g a t i o n s ,  and p r o j e c t  s t u d i e s  r e l a t e d  t o  proposed f a c i l i t y  p r o j e c t s  
i n  t h e  FY 1987 and FY 1988 C o n s t r u c t i o n  of F a c i l i t i e s  programs a r e  p r o v i d e d  f o r  by  t h i s  e s t i m a t e .  These  r e p o r t s  
are r e q u i r e d  t o  p e r m i t  t h e  e a r l y  and t i m e l y  deve lopnen t  o f  t h e  most s u i t a b l e  p r o j e c t  t o  meet t h e  s t a t e d  
f u n c t i o n a l  need.  Reports p r o v i d e  b a s i c  d a t a ,  cos t  e s t i m a t e s  and s c h e d u l e s  r e l a t i n g  t o  f u t u r e  b u d g e t a r y  
p r o p o s a l s .  T h i s  r e q u e s t  p r o v i d e s  fo r  P E R ;  a s s o c i a t e d  w i t h  proposed c o n s t r u c t i o n  e x c e p t  as p r o v i d e d  f o r  i n  
o t h e r  r e q u i r e m e n t s  ( p a r a g r a p h  2 )  for  S h u t t l e ,  S p a c e l a b ,  and Payload i n i t i a t i v e s .  

The e s t i m a t e d  cost o f  P E R  s u p p o r t  fo r  FY 1987 c o n s t r u c t i o n  p r o j e c t s  is $1,150,000 which  w i l l  
p e r m i t  u p d a t i n g  of  PERs fo r  $25-30 m i l l i o n  i n  c o n s t r u c t i o n ,  and t h e  development of  new WRs f o r  an a d d i t i o n a l  
$40-45 m i l l i o n  i n  p r o j e c t s .  

An a d d i t i o n a l  $700,000 h a s  been i n c l u d e d  i n  t h i s  l i n e  fo r  t h e  c o m p l e t i o n  of  new P E R ' S  f o r  
a p p r o x i m a t e l y  $30-35 m i l l i o n  of c o n s t r u c t i o n  p r o j e c t s  which w i l l  be h i g h  p r i o r i t y  c a n d i d a t e s  f o r  i n c l u s i o n  i n  



I- 

t h e  FY 1988 C o n s t r u c t i o n  of  F a c i l i t i e s  program. 'he a c t i v i t y  a s s o c i a t e d  w i t h  FY 1988 w i l l  be c o n f i n e d  t o  t h e  
h i g h e s t  p r i o r i t y  c a n d i d a t e s .  

(2 1 Related S p e c i a l  E n g i n e e r i n g  Suppor t  ............................................... (500,000 1 

I n v e s t i g a t i o n s  and p r o j e c t  s t u d i e s  r e l a t e d  t o  p roposed  f a c i l i t y  p r o j e c t s  t o  be i n c l u d e d  i n  t h e  
s u b s e q u e n t  C o n s t r u c t i o n  of F a c i l i t i e s  programs a r e  p r o v i d e d  f o r  by  t h i s  e s t i m a t e .  Such s t u d i e s  i n v o l v e  
documenta t ion  and v a l i d a t i o n  of "as b u i l t "  c o n d i t i o n s ,  s u r v e y / s t u d y  of p r e s e n t  c o n d i t i o n  of such  items as 
r o o f i n g  and c o o l i n g  towers, u t i l i t y  p l a n t  c o n d i t i o n  and o p e r a t i o n a l  modes, a n a l y s i s  and s u p p o r t  o f  e n v i r o n m e n t a l  
impac t  a s s e s s m e n t s  and statements,  and o t h e r  l i k e  s t u d i e s .  These  s t u d i e s  a r e  r e q u i r e d  t o  allow f o r  t h e  t i m e l y  
d e v e l o p n e n t  o f  p r o j e c t s  t o  meet t h e  s t a t e d  f u n c t i o n a l  n e e d s  and t o  p r o v i d e  b a s i c  d a t a ,  cost e s t i m a t e s  and 
s c h e d u l e s  fo r  r e l a t e d  f u t u r e  b u d g e t a r y  p r o p o s a l s .  

D. F i n a l  D e s i g n  ............................................................................ 4,050,000 

The amount r e q u e s t e d  w i l l  p r o v i d e  for  t h e  p r e p a r a t i o n  of d e s i g n s ,  p l a n s ,  d r a w i n g s ,  and s p e c i f i c a t i o n s  
n e c e s s a r y  fo r  t h e  accomplishment o f  p r o j e c t s  other  t h a n  Space S h u t t l e ,  S p a c e l a b ,  and Pay loads  and t h e  A l t i t u d e  
Wind Tunnel  i n i t i a t i v e s .  Amounts r e q u i r e d  fo r  t h o s e  e f f o r t s  a r e  i n c l u d e d  under  o t h e r  r e q u i r e m e n t s  ( p a r a g r a p h  
2). Projects i n v o l v e d  a re  planned f o r  i n c l u s i o n  i n  t h e  FY 1986 and FY 1937 programs.  The goal  i s  t o  o b t a i n  
better f a c i l i t i e s  on l i n e  e a r l i e r  a t  a lower cost .  

The r e q u e s t  w i l l  p r o v i d e  for  f i n a l  d e s i g n  work  a s s o c i a t e d  w i t h  c o n s t r u c t i o n  p roposed  f o r  t h e  FY 1986 
Program, estimated t o  cost $55 t o  $60 m i l l i o n ,  and f o r  $8 t o  $12 m i l l i o n  of  h i g h  p o t e n t i a l  p r o j e c t s  p roposed  
for  t h e  FY 1987 program.  The amount i n c l u d e d  f o r  FY 1986 c a n d i d a t e s  and f o r  r e s i d u a l  r e q u i r e m e n t s  of t h i s  
n a t u r e  which  h a v e  a c c u n u l a t e d  from p r i o r  y e a r s '  f i n a l  d e s i g n  a c t i v i t i e s  is $3,450,000. For  FY 1987, $600,000 
is i n c l u d e d  and t h e  s u p p o r t i n g  r a t i o n a l e  is much t h e  same as  t h a t  se t  o u t  i n  t h e  PER estimate.  

2. OTHER REQUIRE~NTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 ,850,000 

Other f a c i l i t i e s  p l a n n i n g  and d e s i g n  r e q u i r e m e n t s  p r i m a r i l y  associated w i t h  s p e c i f i c  s p a c e  programs 
c h a r a c t e r i z e d  by  l a r g e  s i z e ,  l o n g  p l a n n i n g  c y c l e ,  and /o r  c o m p l e x i t y  of scope  a r e  i n c l u d e d  i n  t h i s  p a r t i c u l a r  
r e q u e s t .  'kese programs r e q u i r e  a l e v e l  of p l a n n i n g  e f f o r t  and l e n g t h  of d e s i g n  time beyond t h e  more r o u t i n e  
f a c i l i t y  p r o j e c t s .  These  r e q u i r e m e n t s  must be p rov ided  beyond t h e  r e g u l a r  and most r e c u r r e n t  f a c i l i t y  p l a n n i n g  
and d e s i g n  needs .  
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A .  S p a c e  S h u t t l e  F a c i l i t y  P l a n n i n g  and D e s i g n  .............................................. 1,050,000 

T h e s e  resources p r o v i d e  for e a r l y  and p r o g r e s s i v e  d e s i g n ,  f i n a l  d r a w i n g s ,  s p e c i f i c a t i o n s ,  and s i t e  
i n v e s t i g a t i o n s  fo r  f u t u r e  Space S h u t t l e  f a c i l i t i e s  i n  o r d e r  t o  i n s u r e  t h e  best d e s i g n ,  good cost e s t i m a t e s  and 
r e a l i s t i c  c o n s t r u c t i o n  s c h e d u l e s .  The S h u t t l e  o p e r a t i o n a l  e r a  r e q u i r e m e n t s  i n c l u d e  e x p a n s i o n  of  Kennedy Space 
C e n t e r  v e h i c l e  p r o c e s s i n g  f a c i l i t i e s  t o  meet an i n c r e a s i n g  l a u n c h  r a t e ,  c o n s t r u c t i o n  of o p e r a t i o n s  p e r s o n n e l  
f a c i l i t i e s ,  m o d i f i c a t i o n s  t o  t h e  l a u n c h  complex s u p p o r t  f a c i l i t i e s  and m o d i f i c a t i o n s  a t  v a r i o u s  l o c a t i o n s  fo r  
s p a c e  e n g i n e  enhancement and t e s t i n g .  

B. P a y l o a d  F a c i l i t y  P l a n n i n g  and D e s i g n  .................................................... 1,150,900 

S u p p o r t  of  t h e  o p e r a t i o n a l  p h a s e  of  t h e  STS p a y l o a d s  p r o c e s s i n g  program w i l l  n e c e s s i t a t e  p r e p a r a t i o n  
of P r e l i m i n a r y  E n g i n e e r i n g  Reports,  f a c i l i t y  s i t e  i n v e s t i g a t i o n s ,  d e s i g n  of f a c i l i t y  p r o j e c t s ,  and s t u d i e s  t o  
d e t e r m i n e  f a c i l i t y  c a p a b i l i t i e s .  I n c l u d e d  a r e  Johnson Space C e n t e r  f a c i l i t i e s  f o r  pay load  o p e r a t i o n s  c o n t r o l  
t e s t i n g  and crew s i m u l a t i o n ,  e x p a n s i o n  of Kennedy Space C e n t e r  f a c i l i t i e s  t o  conduc t  c a r g o  s e r v i c i n g  and  pay load  
p r o c e s s i n g  for t h e  l a r g e r  and more numerous p a y l o a d s ,  a s  well as f a c i l i t y  p r o j e c t s  f o r  l o g i s t i c s  and  main tenance  
of p a y l o a d s  and s t o r a g e  of a s s o c i a t e d  f l i g h t  and s u p p o r t  equ ipment .  

C .  A l t i t u d e  Wind Tunnel . .  .................................................................. 29659,000 

T h i s  r e q u i r e m e n t  is f o r  s t u d i e s ,  f i n a l  d e s i g n  and t e c h n i c a l  e n g i n e e r i n g  s u p p o r t  r e l a t e d  t o  t h e  
m o d i f i c a t i o n s  of t h e  A l t i t u d e  Wind Tunnel  a t  t h e  Lewis Research  C e n t e r .  T h i s  e f fo r t  w i l l  be first  o f  a mul t i-  
y e a r  t a s k .  A p r e l i m i n a r y  e n g i n e e r i n g  report is s c h e d u l e d  f o r  d e v e l o p n e n t  i n  FY 1984. 

T h i s  project  w i l l  p r o v i d e  f o r  m o d i f i c a t i o n  and u p g r a d i n g  of t h e  e x i s t i n g ,  A l t i t u d e  Wind n n n e l  f a c i l i t i e s  
so t h a t  f u l l / l a r g e  s c a l e  p r o p u l s i o n  sys te rns  and i c i n g  research c a n  be c o n d u c t e d  u n d e r  v a r i a b l e  a l t i t u d e  and 
t e m p e r a t u r e  c o n d i t i o n s .  T h i s  r e s e a r c h  w i l l  i n c l u d e  a r e a s  of per formance  measurements ,  a e r o e l a s t i c i t y ,  c o o l i n g ,  
ice p r o t e c t i o n ,  and s y s t e m  i n t e g r a t i o n  on new and advanced p r o p u l s i o n  s y s t e m s  fo r  VSTOL, h e l i c o p t e r ,  and 
c o n v e n t i o n a l  a i r c r a f t .  The t o t a l  e s t i m a t e d  p r o j e c t  b u d g e t  cost  fo r  t h e  f a c i l i t y  work i s  e s t i m a t e d  t o  be i n  
t h e  $120 m i l l i o n  r a n g e .  

P r e l i m i n a r y  s t u d i e s  have  d e t e r m i n e d  t h e  cost p a r a m e t e r s  and f e a s i b i l i t y  of modi fy ing  t h e  40- year o l d  
AWT f a c i l i t y  for p e r f o r m i n g  p r o p u l s i o n  and i c i n g  r e s e a r c h .  Using t h e  AWT s t r u c t u r e s  and s y s t e m s  as  a n u c l e u s  
for t h e  p roposed  new r e s e a r c h  f a c i l i t y  a p p e a r s  t o  be t e c h n i c a l l y  and e c o n o m i c a l l y  sound .  lhese s t u d i e s  o n l y  
e s t a b l i s h e d  p r e l i m i n a r y  c o n c e p t s  and more e f f o r t  is r e q u i r e d  t o  f i n a l i z e  t h e  project  scope. 
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T h e s e  resources w i l l  p r o v i d e  for  d e f i n i t i o n  of t h e  p r o j e c t  budget  cost  and will i n i t i a t e  d e s i g n  of t h e  
ma jo r  f a c i l i t y  work which i n v o l v e s  r e h a b i l i t a t i o n  of  t h e  e x i s t i n g  t u n n e l ,  m o d i f i c a t i o n  and u p g r a d i n g  of t h e  
r e f r i g e r a t i o n  sys tem, '  d r i v e  s y s t e m ,  t u r n i n g  vanes ,  i c i n g  s y s t e m ,  tes t  s e c t i o n s ,  and c o n t r o l  and d a t a  sys t ems .  

12,090 ,000 TOTAL............................................................,.......................... 
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